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9.0 USE OF THIS REPORT

This FS report has been prepared for the exclusive use of the Port of Anacortes, Kimberly-Clark
Corporation, MJB Properties, and the Washington State Department of Ecology. Any use of information,
conclusions, and recommendations provided herein for extensions of the project or for any other project,
without review and written authorization by GeoEngineers, AMEC Geomatrix, Inc., and Anchor
Environmental, shall be at the user’s sole risk. Any unauthorized use of (or reliance on) this report shall
release GeoEngineers, AMEC Geomatrix, Inc., and Anchor Environmental from any liability resulting
from such use (or reliance). Within the limitations of scope, schedule, and budget, GeoEngineers’,
AMEC Geomatrix, Inc.’s, and Anchor Environmental’s respective services have been provided in a
manner consistent with that level of care and skill ordinarily exercised by members of the profession
currently practicing in the same locality under similar conditions as this project. GeoEngineers, AMEC
Geomatrix, Inc., and Anchor Environmental assume no responsibility for any consequence arising from
any information or condition that was concealed, withheld, misrepresented, or otherwise not fully
disclosed or available.
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TABLE 1
PROPOSED SOIL CLEANUP LEVELS FOR DETECTED CONSTITUENTS
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

Concentration Concentration MTCA Method A

Protective of Concentration Protective of Protective of Cleanup Level Natural

Direct Human Groundwater as Terrestrial Ecological (Unrestricted Typical Background Proposed Soil

Constituent Contact (a) Marine Surface Water (b) Receptors (c) Land Use) PQL Concentration (d) Cleanup Level
METALS (mg/kg)
Antimony 32 580 - - 1.1 5 32
Arsenic 20 (e)(ca) 20 (e) 20 20 5.9 7 20
Cadmium 80 1.2 25 2 0.2 1 25
Trivalent Chromium 120,000 1,000,000 42 (f) 2,000 0.9 117 (f)(9) 117
Hexavalent Chromium 240 19 42 (f) 19 0.03 117 (f)(9) 117
Copper 2,960 1.4 100 - 0.4 36 100
Lead 250 (e) 1,600 220 250 1.2 17 220
Mercury 24 0.026 9 2 0.03 0.07 9
Nickel 1,600 11 100 - 3.8 38 100
Thallium 5.6 0.67 - - 0.12 -- 5.6
Zinc 24,000 101 270 - 3.4 86 270
TOTAL PETROLEUM
HYDROCARBONS (mg/kg)
Diesel-Range 2,000 (e) 2,000 (e) 460 2,000 18 -- 460
Motor Oil-Range 2,000 (e) 2,000 (e) - 2,000 24 -- 2,000
PAHs (ug/kg)
2-Chloronaphthalene 6,400,000 37,000 - - 274 - 6,400,000
Naphthalene 1,600,000 138,000 - 5 6.9 -- 1,600,000
2-Methylnaphthalene - -- - - 14 -- -
Carbazole 50,000 (ca) - - - 300 - 50,000
Dibenzofuran 160,000 - - - 240 - 160,000
Acenaphthylene -- -- - - 12 -- -
Acenaphthene 4,800,000 66,000 - - 13 - 4,800,000
Fluorene 3,200,000 550,000 - - 9.0 - 3,200,000
Phenanthrene - -- - - 5.8 -- -
Anthracene 24,000,000 12,000,000 - - 9.2 -- 24,000,000
Fluoranthene 3,200,000 89,000 - - 11 - 3,200,000
Pyrene 2,400,000 3.400.000 - - 7.0 - 2,400,000
Benzo(g,h,i)perylene - -- - - 270 -- -
Total cPAHs - TEQ 140 (ca) 350 30,000 (h) 100 (h) -- -- 140
SEMIVOLATILE ORGANIC
COMPOUNDS (ug/kg)
4-Methylphenol 400,000 -- - - 210 - 400,000
Phenol 48,000,000 5,100,000 - - 212 -- 48,000,000
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PROPOSED SOIL CLEANUP LEVELS FOR DETECTED CONSTITUENTS
FORMER SCOTT PAPER COMPANY MILL SITE

TABLE 1

DRAFT FINAL

Concentration

Concentration

MTCA Method A

Protective of Concentration Protective of Protective of Cleanup Level Natural
Direct Human Groundwater as Terrestrial Ecological (Unrestricted Typical Background Proposed Soil
Constituent Contact (a) Marine Surface Water (b) Receptors (c) Land Use) PQL Concentration (d) Cleanup Level

VOLATILE ORGANIC
COMPOUNDS (ug/kg)
Acetone 8,000,000 -- - - 29 - 8,000,000
Carbon Disulfide 8,000,000 - - - 2.5 - 8,000,000
m,p-Xylene 16,000,000 - - - 7.7 - 16,000,000
PCBs (ug/kg)
Total PCBs 1,000 (e)(i) -- 2,000 1,000 (i) -- -- 1,000

(a) Washington State Department of Ecology Cleanup Levels and Risk Calculations (CLARC) MTCA Method B standard formula values, except as noted.

(b) Calculated using fixed parameter three-phase partitioning model [WAC 173-340-747(4)] and preliminary groundwater cleanup levels shown in Table 4 of the RI report. Concentrations
protective of groundwater as marine surface water were not selected as proposed cleanup levels because groundwater is addressed through an emperical demonstration.

(c) Concentrations based on simplified terrestrial ecological evaluation in WAC 173-340-7492; concentrations listed in Table 749-2 (unrestricted land use values).

(d) Source: Natural Background Soil Metals Concentrations in Washington State, Ecology 1994. Listed values (except chromium) are statewide 90th percentile values.

(e) MTCA Method A value shown.
(f) Listed value is for total chromium.

(g) Site-specific natural background concentration, calculated per WAC 173-340-709 and guidance in Natural Background Soil Metals Concentrations in Washington State, Ecology 1994.

(h) Listed value is for benzo(a)pyrene.

(i) Concentration based on federal Toxic Substances Control Act (40 CFR 761.61).

(ca) Concentration based on carcinogenic effects.

cPAHSs = Carcinogenic polycyclic aromatic hydrocarbons

PCBs = Polychlorinated biphenyls

PQL = Practical quantitation limit

TEQ = Toxicity Equivalent Quotient

-- = Not established, not applicable/available
mg/kg = milligrams per kilogram

ug/kg = micrograms per kilogram

Note: Shaded cell indicates basis for proposed cleanup level.
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PROPOSED CLEANUP LEVELS FOR GROUNDWATER AS MARINE SURFACE WATER
FORMER SCOTT PAPER COMPANY MILL SITE
National Recommended Water Quality Criteria (c)
Protection of Human
Health - Organisms | MTCA Method B MTCA Method B Concentration Adjusted
AWQC for AWQC for AWQC for Protection Protection of Only Standard Formula Standard Formula Associated Unadjusted Other Water Preliminary

Protection of Protection of of Human Health - Protection of Aquatic Life - (Based on 10°® risk Values Values with 10 Risk Preliminary Quality Cleanup
Constituent Aquatic Life - Acute (a) Aquatic Life - Chronic (a) | Organisms Only (b) | Aquatic Life - Acute Chronic for carcinogens) Carcinogen Non Carcinogen (if carcinogen) Cleanup Level PQL 2004 (d) PQL 2006 (d) Background Information Level
cPAHs (ug/L)
EPA 8270C-SIM
Benzo(a)pyrene -- -- 0.031 -- -- 0.018 0.030 -- 0.30 0.018 0.10 0.10 -- - 0.10
Chrysene - - 0.031 - - 0.018 0.030 - 0.30 0.018 0.10 0.10 - - 0.10
Benzo(b)fluoranthene - - 0.031 - - 0.018 0.030 - 0.30 0.018 0.10 0.10 - - 0.10
DISSOLVED METALS (mg/L)
EPA 6010/7000
Antimony - - 43 - - 0.64 - 1.0 - 0.64 0.00015 0.00012 - - 0.64
Arsenic 0.069 0.036 0.00014 0.069 0.036 0.00014 0.000098 0.018 0.00098 0.000098 0.00024 0.00054 0.0080 (e) - 0.0080
Cadmium 0.04 0.0088 - 0.040 0.0088 - - 0.0203 - 0.0088 - 0.0020 0.0020 - 0.0088
Chromium 1.1 0.050 - 1.1 0.050 - - 0.486 - 0.050 - 0.011 0.010 - 0.050
Copper 0.005 0.0031 - 0.0048 0.0031 - - 2.7 - 0.0031 0.0015 0.00072 0.020 (e) - 0.020
Lead 0.21 0.0081 - 0.21 0.0081 - - - - 0.0081 0.0019 0.0040 - - 0.0081
Mercury 0.0018 0.000025 0.00015 0.0018 0.00094 0.3 - - - 0.000025 - 0.000040 - - 0.000040
Nickel 0.074 0.0082 4.6 0.074 0.0082 4.6 - 1.1 - 0.0082 0.00074 0.0027 - 0.067; 0.0224 (m)| 0.0224
Zinc 0.090 0.081 - 0.090 0.081 26 - 17 - 0.081 - 0.017 0.16 - 0.16
TOTAL
PETROLEUM HYDROCARBONS (ug/L)
NWTPH-Dx
Diesel-Range - - - - - - - - - - - 180 - 500 (n) 500 (n)
Motor Oil-Range -- -- - - -- -- -- -- -- - -- 430 -- 500 (n) 500 (n)
VOLATILES (ug/L)
EPA 8260B
Acetone - - - - - - - - - - 12 22 - - -
Carbon Disulfide - - - - - - - - - - 0.90 0.60 - - -
2-Butanone - - - - - - - - - - 2.8 15 - - -
Toluene - - 200,000 - - 15,000 - 19,000 - 15,000 1.2 0.87 - - 15,000
Styrene -- -- -- -- -- -- -- -- -- -- 0.52 0.63 -- -- --
4-Isopropyltoluene - -- - - - -- -- - -- - - - - 4,400; 48,000 (f) -
SEMIVOLATILES (pg/L)
EPA 8270C
Naphthalene -- -- - - -- -- -- 4,940 -- 4,940 -- 5.6 -- -- 4,940
Acenaphthylene -- -- -- -- -- -- -- -- -- -- -- 55 -- -- -
Acenaphthene - - - - - 990 - 643 - 643 - 5.8 - - 643
Fluorene - - 14,000 - - 5,300 - 3,460 - 3,460 - 6.0 - - 3,460
Phenanthrene - - - - - - - - - - - 6.3 - - -
Anthracene - - 110,000 - - - - 25,900 - 25,900 - 5.4 - - 25,900
Fluoranthene - - 370 - - 140 - 90 - 90 - 6.3 - - 90
Pyrene - - 11,000 - - 4,000 - 2,590 - 2,590 - 6.8 - - 2,590
4-Methylphenol - - - - - - - - - - 3.0 6.2 - 30; 120 (g) -
Benzoic Acid -- -- -- -- -- -- -- -- -- -- 24 66 -- 180,000 (h) --
bis(2-Ethylhexyl)phthalate - - 5.9 - - 2.2 3.6 400 36 2.2 4.9 6.8 - - 4.9
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- -- -- -- -- -- 300 (i) --
Benzo(a)pyrene - - 0.031 - - 0.018 0.030 - 0.30 0.018 - 4.7 - - 4.7
Benzo(a)anthracene -- -- 0.031 -- -- 0.018 0.030 -- 0.30 0.018 -- 6.0 -- -- 6.0
Benzo(b)fluoranthene - - 0.031 - - 0.018 0.030 - 0.30 0.018 - 4.9 - - 4.9
Benzo(k)fluoranthene -- -- 0.031 -- -- 0.018 0.030 -- 0.30 0.018 -- 7.2 -- -- 7.2
Chrysene - - 0.031 - - 0.018 0.030 - 0.30 0.018 - 7.0 - - 7.0
Dibenzo(a,h)anthracene -- -- 0.031 -- -- 0.018 0.030 -- 0.30 0.018 -- 6.9 -- -- 6.9
Indeno(1,2,3-cd)pyrene - -- 0.031 - - 0.018 0.030 -- 0.30 0.018 -- 6.0 -- -- 6.0
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TABLE 2 DRAFT FINAL
PROPOSED CLEANUP LEVELS FOR GROUNDWATER AS MARINE SURFACE WATER
FORMER SCOTT PAPER COMPANY MILL SITE
National Recommended Water Quality Criteria (c)
Protection of Human
Health - Organisms | MTCA Method B MTCA Method B Concentration Adjusted
AWQC for AWQC for AWQC for Protection Protection of Only Standard Formula Standard Formula Associated Unadjusted Other Water Preliminary
Protection of Protection of of Human Health - Protection of Aquatic Life - (Based on 10°® risk Values Values with 10”° Risk Preliminary Quality Cleanup
Constituent Aquatic Life - Acute (a) Aquatic Life - Chronic (a) | Organisms Only (b) | Aquatic Life - Acute Chronic for carcinogens) Carcinogen Non Carcinogen (if carcinogen) Cleanup Level PQL 2004 (d) PQL 2006 (d) Background Information Level
SEMIVOLATILES (ug/L)
EPA 8270RA (Resin Acids)
Sandaracopimaric Acid - - - - - - - - - - - - - - -
Isopimaric Acid -- -- -- - -- -- -- -- -- -- -- -- -- 400 (j) --
Dehydroabietic Acid - - - - - - - - - - - - - 1,100 (j) -
Abietic Acid - - - - - - - - - - - -- - 700 (j) --
CONVENTIONALS AND
OTHER ORGANICS (mg/L)
Chloride (EPA 325.2) - - - - - - - - - - 1.3 0.52 - - -
Ammonia (mg-N/L) (unionized) 0.23 0.035 - pH and temperature dependent - - - - (k) 0.040 0.030 - - (k)
Nitrate (mg-N/L, Calculated) -- -- - - -- -- -- -- - -- -- -- --
Nitrite (mg-N/L, EPA 353.2) - - - - - - - - - - 0.020 0.050 - - -
Sulfate (EPA 375.2) - - - - - - - - - - 11 3.2 - - -
Sulfide (EPA 376.2) - - - - - - - - - - 0.11 0.13 - 30 (I) -
Phenol (EPA 420.1) - - 4,600 - - 1,700 - 1,100 - 1,100 0.25 0.19 - - 1,100
Tannins and Lignins (SM18 5550B) -- - -- -- -- -- -- -- -- -- -- -- -- --
PCBs (ug/L)
EPA 8082
Total PCBs 10 0.030 0.00017 -- 0.030 0.000064 -- -- -- 0.000064 -- 1.8 -- -- 1.8
DIOXINS AND FURANS (ng/L)
Total dioxins/furans TEQ - - 0.000014 - - 0.0000051 8.6E-06 - 0.000086 0.0000051 0.018 0.034 - - 0.018/0.034
(a) Ambient water quality criteria for protection of aquatic life from WAC 173-201A-040 and 40 C.F.R. Part 131.
(b) Ambient water quality criteria for protection of human health from 40 C.F.R. Part 131d (National Toxics Rule).
(c) National Recommmended Water Quality Criteria (EPA 2006).
(d) Practical quantitation limit (PQL) calculated from laboratory method detection limit (MDL); PQL = 10x MDL.
(e) Natural background based on "Draft Report, Sections 1-7 Background Concentrations of Selected Chemicals in Water, Soil, Sediments, or Air of Washington State (PTI 1989).
(f) LC50 Opossum shrimp, SW = 4,400; LC50 sheepshead minnow, SW = 48,000; from U.S. EPA EcoTox Database.
(g) Water quality objective, 6-month median; daily maximum from "A Compilation of Water Quality Goals" (CalEPA 2003).
(h) Fresh water ecological LC50 from U.S. EPA Superfund Chemical Data Matrix.
(i) NOAA SQUIRT Screening Quick Reference Tables.
()) LC50 for rainbow trout from "Biological Degradation of Resin Acids in Wood Chips by Wood-Inhabiting Fungi" (Applied and Environmental Microbiology, Jan. 1995, p. 22-225).
(k) Water quality criterion for unionized ammonia is 0.035 mg N/L. Expressed as total ammonia, this criterion would be 3.2 - 74 mg N/L, using the temperature, pH, and chloride
concentrations measured in the shoreline wells. Ammonia cleanup level expressed as total ammonia is calculated for each monitoring event in each shoreline well
using Ecology Spreadsheet for Water Quality-Based NPDES Permit Calculations (Ecology 2004b).
(I) 30 mg/L was identified during the 2005 Sediment Management Annual Review Meeting as a concentration in porewater above which significant amphipod mortality
may result during standard marine sediment bioassays (Caldwell 2005).
(m) Acute (0.067 mg/L) and chronic (0.0224 mg/L) values for protection of aquatic life based on peer-reviewed data (Hunt et al. 2002). EPA is in the process of updating marine nickel water quality criteria.
(n) MTCA Method A cleanup level used in accordance with WAC 173-340-730(3)(b)(iii)(C) because no cleanup levels protective of marine surface water
have been established for TPH.
TEQ = Toxicity Equivalent Quotient
mg/L = milligrams per liter
ug/L = micrograms per liter
ng/L = nanograms per liter
Note: Shaded cell indicates basis for preliminary cleanup level.
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TABLE 3 DRAFT FINAL
PROPOSED SEDIMENT CLEANUP LEVELS
FORMER SCOTT PAPER COMPANY MILL SITE

Chemicals Proposed Cleanup Level (1) CSL
Conventionals (%)
\Total organic carbon - -
\Total volatile solids (%) 9.7 (2) 15 (3)
Metals (mg/kg)
Arsenic 57 93
Cadmium 5.1 6.7
Chromium 260 270
Copper 390 390
Lead 450 530
Mercury 0.41 0.59
Silver 6.1 6.1
Zinc 410 960
PCBs (mg/kg-OC)
|Total PCBs 12 65
LPAHs (mg/kg-OC)
Naphthalene 99 170
Acenaphthylene 66 66
Acenaphthene 16 57
Fluorene 23 79
Phenanthrene 100 480
Anthracene 220 1,200
2-Methylnaphthalene 38 64
Total LPAH 370 780
HPAHSs (mg/kg-OC)
Fluoranthene 160 1,200
Pyrene 1,000 1,400
Benzo(a)anthracene 110 270
Chrysene 110 460
Total benzofluoranthenes 230 450
Benzo(a)pyrene 99 210
Indeno(1,2,3-cd)pyrene 34 88
Dibenzo(a,h)anthracene 12 33
Benzo(g,h,i)perylene 31 78
Total HPAH 960 5,300
Misc. SVOCs (mg/kg-OC)
1,2-Dichlorobenzene 2.3 2.3
1,4-Dichlorobenzene 3.1 9
1,2,4-Trichlorobenzene 0.81 1.8
Hexachlorobenzene 0.38 2.3
Dimethylphthalate 53 53
Diethylphthalate 61 110
Di-n-butylphthalate 220 1,700
Butylbenzylphthalate 4.9 64
bis(2-ethylhexyl)phthalate 47 78
Di-n-octylphthalate 58 4,500
Dibenzofuran 15 58
Hexachlorobutadiene 3.9 6.2
n-Nitroso-di-phenylamine 11 11
Misc. SVOCs (ug/kg)
Phenol 420 1,200
2-Methylphenol 63 63
4-Methylphenol 670 670
2,4-Dimethylphenol 29 29
Pentachlorophenol 360 690
Benzyl alcohol 57 73
Benzoic acid 650 650
Dioxins/Furans (ng/kg)
'Dioxin TEQ 15 (4) -
Notes:

(1) Proposed cleanup levels are based on the SQS (Sediment Quality Standards - WAC 173-204-320)
unless otherwise indicated.

(2) Total volatile solids SQS criterion based on site-specific bioassays (see text)

(3) Total volatile solids CSL criterion based on site-specific bioassays (see text)

(4) Dioxin toxicity equivalent quotient (TEQ) screening value (PSDDA 2000)

CSL - Cleanup Screening Level

Highlighted analytes denote chemicals of potential concern in Former Scott Mill Site sediments
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TABLE 4
SOIL REMEDIATION TECHNOLOGY SCREENING
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

General Response Remediation
Action Technology Process Option Description Effectiveness Implementability Relative Cost Summary of Screening
No Action No Action None No institutional controls or treatment. Not effective for protecting human health and Implementable but not acceptable to the general public or |None Sometimes used as a baseline for
environment. government agencies. comparison. Not retained
Institutional Controls/ |Institutional Deed Notification/ Implement deed notification to inform future owners of the presence of |Effectiveness for protection of human health would Technically implementable. Specific legal requirements Low capital . ) . L
s . L . . : . . . Potentially applicable in combination
Limited Action Control Restriction potentially hazardous substances at the site and /or implement deed depend on enforcement of and compliance with deed and authority would need to be met. . . h
L . . L with other technologies. Retained
restriction to restrict future use of site. restrictions
Access Control Fencing /warning Construct or maintain existing site fencing and signage to control site Effective for reducing exposure risk to the general public  |Technically implementable but not consistent with current |Low capital. Not consistent with current and
signage access by the general public thereby reducing potential exposure to provided fencing and signage is maintained in the long and proposed future land use. .
. proposed future land use. Not retained.
contaminants term.
Soil Containment Capping Surface Cap Installation of surface cap over contaminated soil areas to prevent or Effective for preventing direct contact exposure (i.e. Technically implementable. The selected capping Low capital
reduce contaminant migration and to prevent exposure. Multiple- dermal contact or ingestion). Limits infiltration and technology must be consistent with proposed future land . . . .
. h . ) . S Potentially applicable in combination
component cap may include asphalt or concrete paving, synthetic leachate formation, but less effective than source removal |use. Existing asphalt and concrete pavement and . . )
™ ) . ) . o S with other technologies. Retained
membranes, low permeability soil caps in landscaped areas, and options for protection of groundwater. historical buildings and structures currently cap shallow
existing or new buildings or structures. impacted soil.
Soil Removal Removal/Off-Site Excavation Excavation of impacted material using common excavation methods for |Effective for complete range of contaminant groups. Technically implementable in most areas of contaminated [Moderate to high capital. Negligible
Disposal upland soil removal. Excavation at the site will likely require shoring soil. Pretreatment of excavated material may be required [O&M. Potentially applicable in areas not
methods to allow excavation near buildings and dewatering techniques to meet land disposal restrictions. occupied by buildings. Retained.
to allow dry excavation.
Off-site management |Land disposal Landfill Disposal of impacted soil at a permitted, off-site landfill. Some of the Effective for most contaminant groups. Some soil may Technically implementable. Impacted soil must be profiled [Moderate to high capital depending
contaminants or more highly concentrated contaminants may require require treatment due to land disposal restrictions. and meet land disposal restrictions. Pre-treatment may be [on types of waste present. Common disposal option for excavated
treatment prior to landfill disposal. required if material does not meet restrictions. Negligible O&M soils, where appropriate. Retained.
Ex Situ Soil Physical/Chemical Stabilization Contaminants are physically bound or enclosed within a stabilized mass |Stabilization is a common and effective technology for Technically implementable. However most processes Moderate capital. Low O&M.
Treatment Treatment or chemical reactions are induced between stabilizing agent and reducing the leachability of metals in soil. result in significant increase in volume. Moderate cost relative to other ex . .
) . i . . ) : Potentially applicable for metals
contaminants to reduce their mobility. situ physical/chemical options. . ) .
L . . impacted soil. Retained.
Significant cost savings for disposal.

Soil Washing Wash soil with water-based surfactants, detergents, acids, etc., to Most effective for high-concentration inorganic chemicals, [Difficult to implement for complex waste mixtures. High capital and O&M. High cost Difficult to implement. Difficult to
remove chemicals from soil particles. Treat or dispose of high chemical |SVOCs and fuels. Removal of organics adsorbed to clay- |Complex mixtures of contaminants can make formulation (relative to other ex situ formulate washing fluids for complex
concentration residuals fluids. sized particles may be difficult. of washing fluids difficult. Residuals may be difficult to physical/chemical options waste mixtures. Soils may remain toxic

extract from matrix and may require additional due to difficulty extracting residual
treatment/disposal. fluids. Not retained.

Incineration High temperatures, 871-1,204 ° C (1,600-2,200 ° F), are used to Effective for removing/destroying chlorinated Technically implementable. Incineration would be High capital and high O&M. High . . .

i ’ ' ’ i it i hydrocarbons. Not effective for inorganic chemicals accomplished at a permitted off-site facilit cost relative to other ex situ options High cost refative to other ex situ
comtbust (in the presence of oxygen) organic constituents in hazardous [Ny . g . p p Y- p technologies. Not retained.
wastes.

Thermal Desorption Wastes are heated within a continuous flow reactor to 320 to 560 ° C to |Effective for VOCs, SVOCs and fuels. Fine grained soils  [Technically implementable. However, patrticles size High capital. High O&M. Lower cost High cost relative other ex situ
volatilize organic contaminants. A carrier gas or vacuum system increase treatment time as a result of binding of screening, dewatering to achieve acceptable moisture than incineration. technol%gies Extensive preparation for

ili i contaminants to soil. content, and off-gas treatment may be required. . ) )
transports volatilized organics to the gas treatment system. ) 9 y q treatment will be required. Not retained.
Biological Biopiles Excavated soils are mixed with soil amendments and placed on a Solid-phase (soil) process is most effective for non- Difficult to implement. Treatment area may require Moderate capital and O&M. o .
. ) " ) . Limited effectiveness for some
Treatment treatment area that includes leachate collection systems and some halogenated VOCs and fuel hydrocarbons. complete enclosure. Addition of amendment material Moderate cost relative to other ex o
. . o X } N X . halogenated VOCs and difficult to
form of aeration. results in volumetric increase in treated material. situ biological options ; -
. implement. Not retained
Leachate and off-gas may require treatment.

Composting Controlled biological process by which excavated soils are mixed with  |Most effective for treatment of fuels and PAHSs. Difficult to implement. Treatment area may require Moderate capital and O&M. Difficult to implement. Generally not cost
bulking agents and organic amendments to enhance microorganism Moderately effective for treatment of halogenated VOCs. [complete enclosure. Addition of amendment material Moderate cost relative to other ex effective for volatile compounds
conversion of organic contaminants to innocuous, stabilized results in volumetric increase in treated material. Off-gas |situ biological options compared to other in situ technologies.
byproducts. may require treatment. Not retained

In Situ Soil Biological Bioventing Oxygen is supplied through direct low-flow air injection into residual Effective in higher permeability soil for petroleum Technically implementable. Monitoring of off-gasses at Moderate capital and O&M. Low

Treatment Treatment contamination in soil. hydrocarbons and non-halogenated VOCs amenable to ground surface may be required. Venting requires cost relative to other in situ options. Slow technology. Not effective for
aerobic bioremediation. Degradation is relatively slow. infrastructure of air injection piping, blower, controls, etc. metals or other recalcitrant
Ineffective for inorganics and non-degradable organic contaminants. Not retained.
constituents.

Natural Attenuation Natural biotransformation processes such as volatilization, Generally not effective for quickly reducing risk to human |Technically implementable. Monitoring may be required to |Negligible capital. Low O&M. Low
biodegradation, adsorption, and chemical reactions with soil materials  |health and ongoing threats to groundwater. Effectiveness |ensure adequate reduction rate. May require institutional [cost relative to other in situ options .

. - L . z . ; X - . Slow technology. Not effective for
can reduce contaminant concentrations to acceptable levels. is highest in combination with other technologies as a final |controls during treatment period. metals or other recalcitrant
step to achieve cleanup levels when risks to human . )
) contaminants. Not retained.
health and the environment are low.
Physical/Chemical Soil Flushing The extraction of contaminants from soil with aqueous solution Effective for VOCs and inorganic chemicals. Presence of |Technically implementable. However, there has been little |[High capital and O&M. High cost
Treatment accomplished by passing fluid through in-place soils using an injection [fine grained soils limits effectiveness. commercial application. Regulatory concerns over relative to other in situ options . . L .
S ) ; . . ; High cost relative to other in situ soil
or infiltration process. Extraction fluids must be recovered from potential to wash contaminants beyond fluid capture ; ;
. X . ; ) treatment technologies. Not retained.
underlying aquifer. zones and introduction of surfactants in to the subsurface
make permitting difficult.

Soil Vapor Extraction Vacuum is applied through extraction pipes to create a Effective for VOCs in granular soils. Presence of fine Technically implementable. Typical application involves High capital and O&M. High cost

pressure/concentration gradient in impacted areas, which induces gas- |[grained soils reduces effectiveness. Not significantly numerous extraction wells, conveyance piping, and large |relative to other in situ options . .
) ’ . . . . ) . Generally not effective for site
phase volatiles to diffuse through soil to extraction wells. The process |effective for heavier hydrocarbons or in low permeability ~ |scale vacuum blowers. : )
! A ) ) : ) A . : h ; contaminents. Not retained.
includes a system for treating off-gas. Air flow also induces aerobic soil. Ineffective for inorganics and non-volatile organic
bioremediation of petroleum hydrocarbons. constituents.
Notes: Shaded Process Options are retained.
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TABLE 5
SEDIMENT REMEDIATION TECHNOLOGY SCREENING
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

General Response Remediation
Action Technology Process Option Description Effectiveness Implementability Relative Cost Summary of Screening
No Action No Action None No institutional controls or treatment. Not effective for protecting human health and Implementable but not acceptable to the general public or [None Sometimes used as a baseline for
environment. government agencies. comparison. Not retained
Sediment and Debris |Capping Surface Cap Containment for sediments involves placing an engineered aggregate Effective for preventing direct contact exposure and for Technically implementable. Aquatic caps have been Moderate capital. Potentially

Containment

cap to isolate material that could otherwise not be effectively removed
through excavation or dredging. In the aquatic environment, the cap
must be designed to withstand erosive forces generated by wave
action, and must be thick enough to provide the required isolation of the
material contained by the cap

containing source material from erosion. Aquatic caps
are designed using methods developed by the Corps of
Engineers.

successfully constructed in multiple Puget Sound
locations, and at marine sites across the country.

moderate O&M depending on the
design of the cap to resist wave
erosion, or the installation of other
site features to minimize wave
energy on the cap.

Potentially applicable in combination
with other technologies. Retained

Sediment and Debris
Removal

Removal/Off-Site
Disposal

Excavation/Dredging

Excavation of impacted material using common excavation methods.
Removal of sediments could be performed from the water using barge-
mounted excavation equipment (i.e. dredging), or from the land at low
tide using land-based earthwork equipment.

Effective for complete range of contaminant groups.
Dredging is considered in conjunction with capping where
the target sediments cannot be completely removed due
to access issues. Dredging could potentially generate
residuals that would be managed by placing a clean cover
of sand over the dredge prism limits after dredging has
been completed.

Technically implementable. Dredging is commonly used
in the marine environment to remove impacted
sediments. Placement of clean residuals cover over the
dredge prism has been demonstrated at several sites in
the Puget Sound area.

Moderate to high capital. Potentially
moderate O&M depending on the
nature of any cap that is required.

Potentially applicable in combination
with other technologies. Retained

Off-site management

Land disposal

Landfill

Disposal of impacted sediment at a permitted, off-site landfill. Based on
the RI data, no sediment materials have been identified that would
require treatment prior to landfill disposal. Regional landfills are
available that can accept free liquids along with the sediment.

Effective for all identified contaminant groups.

Technically implementable. Impacted sediment must be
profiled to verify that the materials meet land disposal
restrictions.

Moderate to high capital cost.
Negligible O&M.

Common disposal option for excavated
and/or dredged sediments, where
appropriate. Retained.

Open-water disposal at a

suitable non-dispersive
DMMP site

Bottom-dump barge
release

Large woody debris would need to be separated from the sediments
and either reused or disposed at a suitable upland location. Sediments
targeted for open-water disposal would require a suitability
determination from the DMMP. Based on the RI data, offshore woody
debris sediments appear suitable for disposal at the Port Gardner site.

Effective for all identified contaminant groups, subject to
concurrence by the DMMP.

Technically implementable. Impacted sediment must be
profiled to verify that the materials meet DMMP suitability
criteria.

Low to moderate capital cost
depending on the degree of
rehandling required for intertidal and
subtidal sediments. Negligible
O&M.

Common disposal option for dredged
sediments, where appropriate.
Retained.

In Situ Sediment Biological Natural Attenuation Natural biotransformation processes such as biodegradation and Generally not effective for quickly reducing risk from wood |Technically implementable. Monitoring may be required to [Negligible capital. Low O&M.
. . X B ) X X - o A AR Very slow technology for wood waste
Treatment Treatment sedimentation can reduce contaminant concentrations and deleterious [waste in the aquatic environment, considering the age of [ensure adequate reduction rate. May require institutional materials. Not retained
characteristics to acceptable levels over time. remaining wood deposits at the site. controls during treatment period. ) )
Notes: Shaded Process Options are retained.
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TABLE 6

DESCRIPTION OF CLEANUP ACTION ALTERNATIVES - PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

Site Subunit

Matrix

Contaminants
Exceeding
Proposed

Cleanup Levels

Objective

CLEANUP ACTION ALTERNATIVE COMPONENTS

Alternative PUA-1

Alternative PUA-2

Alternative PUA-3

Alternative PUA-4

Shoreline Buffer Zone (1)

Soil Exceeding
Human Health and
Terrestrial
Ecological Cleanup
Levels and
Sediment Quality
Standards for
Mercury, Lead, and
Copper

TPH, PAHSs, Metals

Prevent terrestrial ecological and human
contact with soil containing contaminants
above proposed cleanup levels based on
risk to respective receptors.

Remove source material with potential to
cause contamination of adjacent Marine
Area sediments. Restore shoreline
habitat.

- Excavate to the extent feasible, soil between 0 and 15 ft BGS
exceeding human health and terrestrial ecological cleanup
levels in a shoreline buffer zone between the MHHW line and
100 ft inland from the MHHW line. Within the shoreline buffer
zone, excavation would also achieve the sediment quality
standard for mercury, lead, and copper.

- Dispose of contaminated soil at approved off-site disposal
facility based on contaminant concentrations.

- Backfill to restore original land topography, restore site
features and surfaces.

- Restore shoreline habitat.

- Excavate to the extent feasible, soil between 0 and 15 ft BGS
exceeding human health and terrestrial ecological cleanup
levels in a shoreline buffer zone between the MHHW line and
100 ft inland from the MHHW line. Within the shoreline buffer
zone, excavation would also achieve the sediment quality
standard for mercury, lead, and copper.

- Dispose of contaminated soil at approved off-site disposal
facility based on contaminant concentrations.

- Backfill to restore original land topography, restore site
features and surfaces.

- Restore shoreline habitat.

- Excavate to the extent feasible, soil between 0 and 6 ft BGS
exceeding human health and terrestrial ecological cleanup
levels in a shoreline buffer zone between the MHHW line and
100 ft inland from the MHHW line. Within the shoreline buffer
zone, excavation would also achieve the sediment quality
standard for mercury, lead, and copper.

- Dispose of contaminated soil at approved off-site disposal
facility based on contaminant concentrations.

- Backfill to restore original land topography, restore site
features and surfaces.

- Restore shoreline habitat.

- Develop institutional controls in the form of restrictive
covenants to ensure current and future property owners are
aware of remaining contaminated soil and the requirements for
protection of future site workers and terrestrial ecological
receptors.

- Excavate to the extent feasible, soil between 0 and 10 ft BGS
exceeding human health and terrestrial ecological cleanup
levels in a shoreline buffer zone between the MHHW line and
75 ftinland from the MHHW line. Within the shoreline buffer
zone, excavation would also achieve the sediment quality
standard for mercury, lead, and copper.

- Dispose of contaminated soil at approved off-site disposal
facility based on contaminant concentrations.

- Backfill to restore original land topography, restore site
features and surfaces.

- Restore shoreline habitat.

- Develop institutional controls in the form of restrictive
covenants to ensure current and future property owners are
aware of remaining contaminated soil and the requirements for
protection of future site workers and terrestrial ecological
receptors.

Remaining Upland Areas

Soil - 0 to 6 ft BGS
Exceeding Human
Health and
Terrestrial
Ecological Cleanup
Levels

TPH, PAHs, Metals

Prevent terrestrial ecological and human
contact with soil containing contaminants
above proposed cleanup levels based on
risk to respective receptors.

- Excavate to the extent feasible, soil exceeding human health
and terrestrial ecological cleanup levels.

- Disposal and site restoration as per shoreline buffer zone
description.

- Additional soil bioassay testing to be performed may show
that terrestrial ecological risks are not present in certain areas
of the Site.

- Excavate to the extent feasible, soil exceeding human health
and terrestrial ecological cleanup levels.

- Disposal and site restoration as per shoreline buffer zone
description.

- Additional soil bioassay testing to be performed may show
that terrestrial ecological risks are not present in certain areas
of the Site.

- Excavate to the extent feasible, soil exceeding human health
and terrestrial ecological cleanup levels.

- Disposal and site restoration as per shoreline buffer zone
description.

- Additional soil bioassay testing to be performed may show
that terrestrial ecological risks are not present in certain areas
of the Site.

- Excavate to the extent feasible, soil exceeding human health
and terrestrial ecological cleanup levels.

- Disposal and site restoration as per shoreline buffer zone
description.

- Additional soil bioassay testing to be performed may show
that terrestrial ecological risks are not present in certain areas
of the Site.

Soil - 6 to 15 ft BGS
Exceeding Human

Prevent terrestrial ecological and human
contact with soil containing contaminants
above proposed cleanup levels based on
risk to respective receptors.

- Excavate to the extent feasible, soil exceeding human health
and terrestrial ecological cleanup levels.

- Disposal and site restoration as per shoreline buffer zone
description.

- Excavate soil at sample location ET-TP03 on Parcel 1 that
exceeds human health cleanup level for arsenic
(approximately 10 ft BGS).

- Disposal and site restoration as per shoreline buffer zone
description.

- Develop institutional controls in the form of restrictive
covenants to ensure current and future property owners
(Parcels 2 and 3) are aware of remaining contaminated soil

- Excavate soil at sample location ET-TPO03 on Parcel 1 that
exceeds human health cleanup level for arsenic
(approximately 10 ft BGS).

- Develop institutional controls in the form of restrictive
covenants to ensure current and future property owners are
aware of remaining contaminated soil and the requirements for
protection of future site workers and terrestrial ecological

- Excavate soil at sample location ET-TP03 on Parcel 1 that
exceeds human health cleanup level for arsenic
(approximately 10 ft BGS).

- Disposal and site restoration as per shoreline buffer zone
description.

- Develop institutional controls in the form of restrictive
covenants to ensure current and future property owners
(Parcels 2 and 3) are aware of remaining contaminated soil

Health a.nﬁi TPH, PAHSs, Metals and the requirements for protection of future site workers and |receptors. and the requirements for protection of future site workers and
Te_rrestna terrestrial ecological receptors. terrestrial ecological receptors.
Ecological Cleanup
Levels Remove source of free-phase petroleum
roduct in MW-110 P p -Excavate to the extent feasible, soil containing TPH and free |-Excavate to the extent feasible, soil containing TPH and free [-Excavate to the extent feasible, soil containing TPH and free |-Excavate to the extent feasible, soil containing TPH and free
P ’ product exceeding human health cleanup levels in the vicinity [product exceeding human health cleanup levels in the vicinity |product exceeding human health cleanup levels in the vicinity |product exceeding human health cleanup levels in the vicinity
- of monitoring well MW-110. of monitoring well MW-110. of monitoring well MW-110. of monitoring well MW-110.
Prevent contamination of groundwater . ; . . . R X . . ; . . . R X .
and surface water through potential - Disposal and site restoration as per shoreline buffer zone - Disposal and site restoration as per shoreline buffer zone - Disposal and site restoration as per shoreline buffer zone - Disposal and site restoration as per shoreline buffer zone
h description. description. description. description.
transfer of TPH from soil to groundwater. P P P P
Groundwater

Exceeding Cleanup
Levels Protective of
Marine Surface
Water

TPH, Arsenic

Confirm no migration of contaminated
groundwater to adjacent soil and
sediment or future impacts to surface
water.

Install new monitoring well network and monitor a minimum of
quarterly for one year.

Install new monitoring well network and monitor a minimum of
quarterly for one year; perform long-term monitoring as
required by Ecology.

Install new monitoring well network and monitor a minimum of
quarterly for one year; perform long-term monitoring as
required by Ecology.

Install new monitoring well network and monitor a minimum of
quarterly for one year; perform long-term monitoring as
required by Ecology.

Estimated Alternative Cost (+50%/-30%,
rounded)

$18,300,000

$11,500,000

$4,800,000

$9,100,000

Estimated Volume of Contaminated Soil
Removed

53,000 cubic yards

31,000 cubic yards

15,500 cubic yards

23,500 cubic yards

Estimated Timeframe to Closure (2)

Two to three years

Two to three years

Two to three years

Two to three years

Notes:
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(1) 100-ft zone inland from MHHW for Alternatives PUA-1, PUA-2, and PUA-3; 75-ft zone inland from MHHW for Alternative PUA-4. Buffer zones established by Ecology.
(2) From initiation of remedial design through construction completion.
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TABLE 7
EVALUATION OF CLEANUP ACTION ALTERNATIVES -

PORT UPLANDS AREA

FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

Alternative PUA-1

Alternative PUA-2

Alternative PUA-3

Alternative PUA-4

Alternative Description

- Excavate to the extent feasible, soil between 0 and 15 ft BGS in the
shoreline buffer zone exceeding human health and terrestrial ecological
cleanup levels.

- Excavate to the extent feasible, soil between 0 and 15 ft BGS in the
remaining upland areas exceeding human health and terrestrial ecological
cleanup levels.

- Dispose of contaminated soil at approved off-site disposal facility based on
contaminant concentrations.

- Backfill to restore original land topography, restore site features and
surfaces.

- Install new monitoring well network and monitor a minimum of quarterly for
one year.

- Restore shoreline habitat.

- Excavate to the extent feasible, soil between 0 and 15 ft BGS in the
shoreline buffer zone exceeding human health and terrestrial ecological
cleanup levels.

- Excavate soil at sample location ET-TPO3 on Parcel 1 that exceeds human
health cleanup level for arsenic (approximately 10 ft BGS).

- Remove TPH-contaminated soil to a depth of up to 15 ft BGS in vicinity of
monitoring well MW-110.

- Excavate to the extent feasible, soil between 0 and 6 ft BGS in the
remaining upland areas exceeding human health and terrestrial ecological
cleanup levels to establish a conditional point of compliance.

- Dispose of contaminated soil at approved off-site disposal facility based on
contaminant concentrations.

- Backfill to restore to original land topography, restore site features and
surfaces.

- Install new monitoring well network and monitor a minimum of quarterly for
one year; perform long-term groundwater monitoring as required by Ecology.

- Administer institutional controls (restrictive covenants) to prevent future
human (site worker) and terrestrial ecological exposure to, and ensure proper
disposal of, soil left in place below 6 ft BGS containing contaminants above
proposed cleanup levels.

- Restore shoreline habitat.

- Excavate to the extent feasible, soil between 0 and 6 ft BGS throught site
exceeding human health and terrestrial ecological cleanup levels.

- Remove TPH-contaminated soil to a depth of up to 15 ft BGS in vicinity of
monitoring well MW-110.

- Excavate soil at sample location ET-TPO3 on Parcel 1 that exceeds human
health cleanup level for arsenic (approximately 10 ft BGS).

- Dispose of contaminated soil at approved off-site disposal facility based on
contaminant concentrations.

- Backfill to restore original land topography, restore site features and
surfaces.

- Install new monitoring well network and monitor a minimum of quarterly for
one year; perform long-term groundwater monitoring as required by Ecology.

- Administer institutional controls (restrictive covenants) to prevent future
human (site worker) and terrestrial ecological exposure to, and ensure
proper disposal of, soil left in place below 6 ft BGS containing contaminants
above proposed cleanup levels.

- Restore shoreline habitat.

- Excavate to the extent feasible, soil between 0 and 10 ft BGS in a 75-foot
shoreline buffer zone exceeding human health and terrestrial ecological
cleanup levels. Within the shoreline buffer zone, excavation would also
achieve the sediment quality standard for mercury, lead, and copper.

- Excavate soil at sample location ET-TP03 on Parcel 1 that exceeds human
health cleanup level for arsenic (approximately 10 ft BGS).

- Remove TPH-contaminated soil to a depth of up to 15 ft BGS in vicinity of
monitoring well MW-110.

- Excavate to the extent feasible, soil between 0 and 6 ft BGS in the
remaining upland areas exceeding human health and terrestrial ecological
cleanup levels to establish a conditional point of compliance.

- Dispose of contaminated soil at approved off-site disposal facility based on
contaminant concentrations.

- Backfill to restore original land topography, restore site features and
surfaces.

- Install new monitoring well network and monitor a minimum of quarterly for
one year; perform long-term groundwater monitoring as required by Ecology.

- Administer institutional controls (restrictive covenants) to prevent future
human (site worker) and terrestrial ecological exposure to, and ensure
proper disposal of, soil left in place below 6 ft BGS containing contaminants
above proposed cleanup levels.

- Restore shoreline habitat.

Alternative Ranking Under

MTCA

1. Compliance with MTCA Threshold Criteria

Protection of Human Health and
the Environment

Yes - Alternative would protect human health and the environment.

Yes - Alternative would protect human health and the environment through a
combination of removal and institutional controls.

Yes - Alternative would protect human health and the environment through a
combination of removal and institutional controls.

Yes - Alternative would protect human health and the environment through a
combination of removal and institutional controls.

Compliance With Cleanup
Standards

Compliance With Applicable State
and Federal Regulations

Provision for Compliance
Monitoring

Yes - Alternative is expected to comply with cleanup standards as negotiated
with Ecology.

Yes - Alternative is expected to comply with cleanup standards as negotiated
with Ecology. This alternative utilizes institutional controls to prevent
exposure to soil left in place below 6 ft BGS containing contaminants
exceeding human health and terrestrial ecological cleanup levels.
Compliance would rely on long-term monitoring and maintenance of
intitutional controls. Future development of property could potentially require
additional environmental cleanup or special provisions.

Yes - Alternative is expected to comply with cleanup standards as negotiated
with Ecology. In the limited areas where soil is left in place below 6 ft BGS,
this alternative utilizes institutional controls to prevent exposure to soil left in
place below 6 ft BGS containing contaminants exceeding human health and
terrestrial ecological cleanup levels. Marine wave attenuation would be
necessary to prevent potential erosion of contaminated soil left in place in the|
shoreline buffer zone. Compliance would rely on long-term monitoring and
maintenance of intitutional controls. Future development of property could
potentially require additional environmental cleanup or special provisions.

Yes - Alternative is expected to comply with cleanup standards as negotiated
with Ecology. This alternative utilizes institutional controls to prevent
exposure to soil left in place below 6 ft and/or 10 ft BGS containing
contaminants exceeding human health and terrestrial ecological cleanup
levels. Marine wave attenuation would be necessary to prevent potential
erosion of contaminated soil left in place in the shoreline buffer zone.
Compliance would rely on long-term monitoring and maintenance of
intitutional controls. Future development of property could potentially require
additional environmental cleanup or special provisions.

Yes - Alternative complies with applicable state and federal regulations.

Yes - Alternative complies with applicable state and federal regulations.
Future development of property could potentially require additional
environmental cleanup or special provisions.

Yes - Alternative complies with applicable state and federal regulations.
Future development of property could potentially require additional
environmental cleanup or special provisions.

Yes - Alternative complies with applicable state and federal regulations.
Future development of property could potentially require additional
environmental cleanup or special provisions.

Yes - Alternative includes provisions for compliance monitoring.

Yes - Alternative includes provisions for compliance monitoring.

Yes - Alternative includes provisions for compliance monitoring.

Yes - Alternative includes provisions for compliance monitoring.

2. Restoration Time Frame

Restoration time frame is relatively short. This alternative is expected to
require two to three years for design and construction and would result in no
need for additional remedial action.

Initial restoration time frame is relatively short. This alternative is expected to
require two to three years for design and construction. The time frame for
long-term monitoring is unknown. Potential future maintenance of
institutional controls and coordination of proper handling and disposal of
contaminated soil during future site development may extend the restoration
time frame of this alternative.

Initial restoration time frame is relatively short. This alternative is expected
to require two to three years for design and construction. The time frame for
long-term monitoring is unknown. Potential future maintenance of
institutional controls and coordination of proper handling and disposal of
contaminated soil during future site development may extend the restoration
time frame of this alternative.

Initial restoration time frame is relatively short. This alternative is expected
to require two to three years for design and construction. The time frame for
long-term monitoring is unknown. Potential future maintenance of
institutional controls and coordination of proper handling and disposal of
contaminated soil during future site development may extend the restoration
time frame of this alternative.
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TABLE 7

EVALUATION OF CLEANUP ACTION ALTERNATIVES -

FORMER SCOTT PAPER COMPANY Ml

PORT UPLANDS AREA
LL SITE

DRAFT FINAL

Alternative PUA-1

Alternative PUA-2

Alternative PUA-3

Alternative PUA-4

3. Disproportionate Cost Analy:

sis Relative Benefits Ranking (Scored from 1-lowest to 5-highest)

Protectiveness

Permanence

Score =5

Achieves a high level of overall protectiveness as a result of removal of the
soil that poses risk to human and ecological receptors at the Site.

Score =4

Achieves a medium-high level of overall protectiveness as a result of removal
of the near-surface soil that poses risk to human and ecological receptors at
the Site. However, this alternative would leave in place deeper contaminated
soil, and protectiveness would rely on maintenance of institutional controls to

prevent exposure.

Score =3

Achieves a medium level of overall protectiveness as a result of removal of
the near-surface soil that poses risk to human and ecological receptors at
the Site. However, this alternative would leave in place deeper
contaminated soil, including along the shoreline, and protectiveness would
rely on maintenance of institutional controls to prevent exposure and
implementation of appropriate marine remedy to prevent erosion.

Score =4

Achieves a medium-high level of overall protectiveness as a result of
removal of the near-surface soil that poses risk to human and ecological
receptors at the Site. However, this alternative would leave in place deeper
contaminated soil, including along the shoreline, and protectiveness would
rely on maintenance of institutional controls to prevent exposure and
implementation of appropriate marine remedy to prevent erosion.

Score =5

Achieves a high level of permanent reduction of mass, toxicity, and mobility
of hazardous substances at the Site through direct removal and disposal of
the excavated material at appropriate off-site facilities. However, the
elemental nature of some contaminants (i.e., metals) precludes the MTCA
preference for destruction of contaminants. This alternative would reduce to

the extent feasible the need to perform additional actions as the result of

Score =4

Achieves permanent reduction of mass, toxicity, and mobility of hazardous
substances at the Site, but to a lower degree than Alternative PUA-1. The
quantity of impacted soil allowed to remain on site is greater than with
Alternative PUA-1. Future development may require modification of the

Score =3

Achieves permanent reduction of mass, toxicity, and mobility of hazardous
substances at the Site, but to a lower degree than Alternative PUA-2. Would
rely on wave attenuation to prevent erosion of shoreline contaminants. The
quantity of impacted soil left in place would be greater than with Alternatives

Score =4

Achieves permanent reduction of mass, toxicity, and mobility of hazardous
substances at the Site, but to a lower degree than Alternative PUA-1. Would
rely on wave attenuation to prevent erosion of shoreline contaminants. The
guantity of impacted soil left in place would be greater than with Alternatives

Long-Term Effectiveness

Score =5

Removes hazardous substances from the Site to the greatest degree
feasible and utilizes approved off-site disposal facilities for final disposition.

Removes the majority of hazardous substances from the Site and utilizes
approved off-site disposal facilities for final disposition. Achieves complete
removal of impacted soil along shoreline, to the extent feasible, but leaves
deeper soil in place in areas across the remainder of the site that exceeds
cleanup levels. The use of institutional controls reduces the risk to human

health and the environment from the residual contamination left in place.

Future development may require modification of the remedy.

remed PUA-1 and PUA-2. Future development may require modification of the PUA-1 and PUA-2. Future development may require modification of the
Y remedy. remedy.
future development.
Score = 4 Score =3 Score =4

Removes the majority of hazardous substances from the Site and utilizes
approved off-site disposal facilities for final disposition, but leaves soil on site
that exceeds cleanup levels. The use of institutional controls reduces the
risk to human health and the environment from the residual contamination
left in place. This alternative also relies on implementation of appropriate
wave energy attenuation to prevent erosion of deeper impacted soil
remaining at the shoreline. Future development may require modification of

the remedy.

Removes the majority of hazardous substances from the Site and utilizes
approved off-site disposal facilities for final disposition, but leaves soil on site|
that exceeds cleanup levels. The use of institutional controls reduces the
risk to human health and the environment from the residual contamination
left in place. This alternative also relies on implementation of appropriate
wave energy attenuation to prevent erosion of deeper impacted soil
remaining at the shoreline. Future development may require modification of

the remedy.

Management of Short-Term Risks

Score = 2

Involves extensive soil removal across the Site, including excavation near
occupied buildings and across areas of park land currently used by the
public. However, the excavation methods required to achieve the level of
removal under this alternative are well established and capable of reducing
short-term risks.

Score =3

Involves extensive soil removal across the Site, including excavation near
occupied buildings and across areas of park land currently used by the
public. However, the excavation methods required to achieve the level of
removal under this alternative are well established and capable of minimizing
short-term risks.

Score = 4

Involves extensive soil removal across the Site, including excavation near
occupied buildings and across areas of park land currently used by the
public. However, the excavation methods required to achieve the level of
removal under this alternative are much less intrusive and require shorter
duration due to the reduced extent of removal.

Score =3

Involves extensive soil removal across the Site, including excavation near
occupied buildings and across areas of park land currently used by the
public. However, the excavation methods required to achieve the level of
removal under this alternative are well established and capable of minimizing
short-term risks.

Technical and Admin.
Implementability

Score =2

Involves extensive soil removal across the Site, including the need for
significant shoring and dewatering to achieve removal of deeper soil and soil
adjacent to or under buildings. However, while complex, the excavation
activities required for this alternative are common and feasible. Temporary
site closure to public would allow facilitation of project.

Score =3

Utilizes the same general construction methods as Alternative PUA-1, but on
a smaller scale. Temporary site closure to public would allow facilitation of
project.

Score =4

Utilizes the same general construction methods as Alternatives PUA-1 and
PUA-2, with less need for shoring and dewatering to achieve removal due to
the shallow depth of excavation along the shoreline. Temporary site closure
to public would allow facilitation of project.

Score =3

Utilizes the same general construction methods as Alternatives PUA-1 and
PUA-2, with less need for shoring and dewatering to achieve removal.
However, the shoring required for the deeper shoreline excavation is greater
than required with Alternative PUA-3. Temporary site closure to public would
allow facilitation of project.

Consideration of Public Concerns

Score =4

Provides for complete removal of contaminated soil from the Site, addressing|
public concerns associated with exposure to contaminants and restriction on
future use and development of Site.

Score =4

Addresses the most accessible soil that poses the greatest risk to human
health and the environment. The remaining contaminated soil left in place
would require maintenance of institutional controls and impose limitations on
future use and development of the Port public property.

Score = 4

Addresses the most accessible soil that poses the greatest risk to human
health and the environment. The remaining contaminated soil left in place
would require maintenance of institutional controls and impose limitations on
future use and development of the Port public property.

Score =4

Addresses the most accessible soil that poses the greatest risk to human
health and the environment. The remaining contaminated soil left in place
would require maintenance of institutional controls and impose limitations on
future use and development of the Port public property.
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TABLE 8 DRAFT FINAL
SUMMARY OF MTCA EVALUATION AND RANKING OF CLEANUP ACTION ALTERNATIVES
PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE
Alternative Number PUA-1 PUA-2 PUA-3 PUA-4
Alternative Ranking Under MTCA
1. Compliance with MTCA Threshold Criteria (1) YES YES YES YES
> Restoration Time Frame Two to three years | Two to three years | Two to three years | Two to three years
3. DCA Relative Benefits Ranking 1st 2nd 4th 3rd
Protectiveness (weighted as 30%) 15 1.2 0.90 1.20
Permanence (weighted as 20%) 1.00 0.80 0.60 0.80
Long-Term Effectiveness (weighted as 20%) 1.00 0.80 0.60 0.60
Management of Short-Term Risks (weighted as 10%) 0.20 0.30 0.40 0.30
Technical and Administrative Implementability
(weighted as 10%) 0.20 0.30 0.40 0.30
Consideration of Public Concerns (weighted as 10%) 0.40 0.40 0.40 0.40
Total of Scores 4.3 3.8 3.3 3.6
4. Disproportionate Cost Analysis
Probable Remedy Cost (+50%/-30%, rounded) $18,300,000 $11,500,000 $4,800,000 $9,100,000
Costs Disproportionate to Incremental Benefits YES YES NA (2) YES
Practicability of Remedy Practicable Practicable Practicable Practicable
Remedy Permanent to Maximum Extent Practicable Yes Yes (3) Yes (3) Yes (3)
Overall Alternative Ranking

Notes

1 Noncompliant alternatives were not considered in this evaluation.

2 Not applicable since this is the lowest cost alternative.

3 May require modification due to future land use or development.
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TABLE 9

DESCRIPTION OF CLEANUP ACTION ALTERNATIVES - MJB NORTH AREA
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

Contaminants
Exceeding CLEANUP ACTION ALTERNATIVE COMPONENTS
Proposed
Site Subunit Matrix Cleanup Levels Objective Alternative MJB-1 Alternative MJB-2 Alternative MJB-3 Alternative MJB-4
Prevent terrestrial ecological and human
contact with soil containing contaminants - Excavate, to the extent practicable, soil exceeding proposed
S \ above proposed cleanup levels. - Excavate, to the extent practicable, soil exceeding proposed - Excavate, to the extent practicable, soil exceeding proposed - Excavate, to the extent practicable, soil exceeding proposed ! prac - g prop
Soil - 0'to 6' BGS ) . X ] ) . human health and/or terrestrial ecological cleanup levels to a
- human health and/or terrestrial ecological cleanup levels. human health and/or terrestrial ecological cleanup levels. human health and/or terrestrial ecological cleanup levels. ) |
Exceeding i . . ) . g . X . d . . . g . maximum depth of 10' BGS.
Prevent contamination of adjacent Marine |- Characterize and dispose of contaminated soil at an approved |- Characterize and dispose of contaminated soil at an approved |- Characterize and dispose of contaminated soil at an approved R . . .
Proposed Human ] o S X ) . o S - . ) o S X ) . - Characterize and dispose of contaminated soil at an approved,
. Metals, PAHs Area sediments due to releases from off-site disposal facility in accordance with applicable regulations. |off-site disposal facility in accordance with applicable regulations. |off-site disposal facility in accordance with applicable regulations. o S ) . }
Health or Terrestrial ; - o . L o . L o ] L off-site disposal facility in accordance with applicable regulations.
: contaminated soil. - Backfill with clean soil to restore to original land topography and |- Backfill with clean soil to restore to original land topography and |- Backfill with clean soil to restore to original land topography and o . L
Ecological Cleanup . X . . . X - Backfill with clean soil to restore to original land topography and
Levels _ ) o site drainage. o ) site drainage. o _ site drainage. o ) site drainage.
Shoreline Buffer Zone Rgmovg soil exceedlng SQs cr‘ltena that co- (- Construct walkway and riparian habitat. - Construct walkway and riparian habitat. - Construct walkway and riparian habitat. - Construct walkway and riparian habitat.
@ exists with affected soil exceeding proposed
cleanup levels.
Soil 6'- 15' BGS Prevent tgrrestrlal eco!oglcal and hgman . . . - Affected soils at depths greater than 6' BGS will remain in place. |- Affected soils at depths greater than 6' BGS will remain in place. - Affected soils at depths greater than 10" BGS will remain in
; contact with soil containing contaminants - Excavate, to the extent practicable, soil exceeding human health N : ) . place.
Exceeding . . - Ensure the sediment remedy adequately caps affected soils - Ensure the sediment remedy adequately caps affected soils . .
above proposed cleanup levels. and/or terrestrial ecological cleanup levels. PN L - Ensure the sediment remedy adequately caps affected soils
Proposed Human . ) : ) remaining in place. remaining in place. A
. Metals, PAHs - Characterize and dispose of contaminated soil at an approved A . ) T . . remaining in place.
Health or Terrestrial i . . o S X - . - Establish institutional controls noting the location and depth of |- Establish institutional controls noting the location and depth of T . .
: Prevent contamination of adjacent Marine  |off-site disposal facility in accordance with applicable regulations. . . - . . .. |- Establish institutional controls noting the location and depth of
Ecological Cleanup ] o ; affected soil exceeding proposed cleanup levels and establishing |affected soil exceeding proposed cleanup levels and establishing . h I
Area sediments due to releases from - Backfill with clean soil affected soil exceeding proposed cleanup levels and establishing
Levels ; . safeguards to protect human health. safeguards to protect human health.
contaminated soil. safeguards to protect human health.
-Assess soils using the terrestrial ecological risk evaluation, which|-Assess soils using the terrestrial ecological risk evaluation, which|-Assess soils using the terrestrial ecological risk evaluation, which
-Assess soils using the terrestrial ecological risk evaluation, which{may include collection of soil samples for bioassay testing, to may include collection of soil samples for bioassay testing, to may include collection of soil samples for bioassay testing, to
may include collection of soil samples for bioassay testing, to assess extent of affected soil posing a risk to terrestrial biota assess extent of affected soil posing a risk to terrestrial biota assess extent of affected soil posing a risk to terrestrial biota
Soil - 0'to 6' BGS assess extent of affected soil posing a risk to terrestrial biota - Excavate, to the extent practicable, soil exceeding proposed - Excavate, to the extent practicable, soil exceeding proposed - Excavate, to the extent practicable, soil exceeding proposed
Exceeding . . - Excavate, to the extent practicable, soil exceeding proposed human health cleanup levels. human health cleanup levels. human health cleanup levels to a maximum depth of 6' BGS.
Prevent terrestrial ecological and human . . ) ; _— . ) ; . ) ; - . )
Proposed Human ; ] L N human health cleanup levels and exceeding acceptable terrestrial[- Homogenize contaminated soil with clean soil to reduce soil - Provide cover (asphalt or concrete pavement) over soil with - Homogenize contaminated soil with clean soil as appropriate to
. Metals, PAHs contact with soil containing contaminants . . h X . 8 . . . - . X - i
Health or Terrestrial ecological bioassay levels. contaminant levels to acceptable terrestrial ecological bioassay |contaminant levels exceeding acceptable terrestrial ecological reduce soil contaminant levels to acceptable terrestrial ecological
) above proposed cleanup levels. . . . . ) X . \
Ecological Cleanup - Characterize and dispose of contaminated soil at an approved [levels. bioassay levels. bioassay levels to a maximum depth of 6' BGS.
Levels off-site disposal facility in accordance with applicable regulations. |- Characterize and dispose of contaminated soil at an approved |- Characterize and dispose of contaminated soil at an approved |- Characterize and dispose of excavated soil at an approved off-
- Backfill with clean soil and restore the site surface consistent off-site disposal facility in accordance with applicable regulations. |off-site disposal facility in accordance with applicable regulations. |site disposal facility in accordance with applicable regulations.
with planned site use. - Backfill excavated areas with clean soil. - Backfill excavated areas with clean soil. - Backfill excavated areas with clean soil.
Remaining Upland Areas - Restore the site surface consistent with planned site use. - Restore the site surface consistent with planned site use. - Restore the site surface consistent with planned site use.
Soil - 6'to 15' BGS - Excavate, to the extent practicable, soil exceeding proposed
Exceeding . . human health or terrestrial ecological cleanup levels. - Affected soils at depths greater than 6' BGS will remain in place. |- Affected soils at depths greater than 6' BGS will remain in place.|- Affected soils at depths greater than 6' BGS will remain in place.
Prevent terrestrial ecological and human ; N . N PR ) ; PR . . PR ) }
Proposed Human - . L ; - Characterize and dispose of contaminated soil at an approved |- Establish institutional controls noting the location and depth of |- Establish institutional controls noting the location and depth of |- Establish institutional controls noting the location and depth of
. Metals, PAHs contact with soil containing contaminants X . o ; . 5 . . - X . L . . I
Health or Terrestrial off-site disposal facility in accordance with applicable regulations. |affected soil exceeding proposed cleanup levels and establishing |affected soil exceeding proposed cleanup levels and establishing |affected soil exceeding proposed cleanup levels and establishing
- above proposed cleanup levels. o ; ; "
Ecological Cleanup - Backfill with clean soil and restore the site surface consistent safeguards to protect human health. safeguards to protect human health. safeguards to protect human health.
Levels with planned site use.
Estimated Alternative Cost (+50%/-30%, rounded) $8,300,000 $4,400,000 $4,200,000 $5,200,000
Estimated Implementation Timeframe (2) Two to three years Two to three years Two to three years Two to three years

1. Buffer zone established for MJB alternatives in January 23, 2008 and subsequent meetings. The buffer zone for Alternatives MJB-1, -2, and -3 extends 100 ft inland from MHHW. The buffer zone for Alternative MJB-4 extends 75 feet inland from MHHW.
2. From initiation of construction.
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TABLE 10

EVALUATION OF CLEANUP ACTION ALTERNATIVES - MJB NORTH AREA

FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

Alternative MJB-1

Alternative MJB-2

Alternative MJB-3

Alternative MJB-4

Alternative Description

- Excavate to the extent practicable, soil exceeding proposed human
health and terrestrial ecological cleanup levels in the Shoreline Buffer
Zone.

- Excavate to the extent practicable, soil exceeding human health and
terrestrial ecological cleanup levels in the Remaining Upland Area.

- Characterize and dispose of contaminated soil at approved, permitted,
off-site disposal facility in accordance with applicable regulations.

- Backfill and restore excavated areas to support planned use of the
property.

- Construct a pedestrian path and improve riparian habitat.

- Excavate to the extent practicable, soil exceeding proposed human
health and terrestrial ecological cleanup levels in the Shoreline Buffer
Zone to a depth of 6 feet bgs.

- Excavate to the extent practicable, soil exceeding human health and
terrestrial ecological cleanup levels in the Remaining Upland Area
(assumed to be within 2 feet of ground surface).

- Homogenize, to the extent practicable, soil exceeding terrestrial
ecological cleanup levels in the Remaining Upland Area.

- Backfill excavations and/or replace homogenized soil to support
planned use of the property.

- Install new monitoring wells as necessary to establish four monitoring
wells along the shoreline to support monitoring of groundwater
downgradient of impacted soils remaining onsite.

- Institutional controls to prevent future site worker and terrestrial
ecological exposure to impacted soils and to ensure proper disposal of,
impacted soil that may be excavated in the future.

- Construct a pedestrian path and improve riparian habitat.

- Excavate to the extent practicable, soil exceeding proposed human
health and terrestrial ecological cleanup levels in the Shoreline Buffer
Zone to a depth of 6 feet bgs.

- Excavate to the extent practicable, soil exceeding human health and
terrestrial ecological cleanup levels in the Remaining Upland Area
(assumed to be within 2 feet of ground surface).

- Place an asphalt cover over soil exceeding terrestrial ecological
cleanup levels in the Remaining Upland Area.

- Backfill excavated areas to support planned use of the property.

- Install new monitoring wells as necessary to establish four monitoring
wells along the shoreline to support monitoring of groundwater
downgradient of impacted soils remaining onsite.

- Institutional controls to prevent future site worker and terrestrial
ecological exposure to impacted soils and to ensure proper disposal of,

impacted soil that may be excavated in the future.

- Construct a pedestrian path and improve riparian habitat.

- Excavate to the extent practicable, soil exceeding proposed human
health and terrestrial ecological cleanup levels in the 75-Ft Shoreline
Buffer Zone to a maximum depth of 10 feet BGS.

- Excavate to the extent practicable, soil exceeding human health and
terrestrial ecological cleanup levels in the Remaining Upland Area
(assumed to generally be limited to within 2 feet of ground surface) to a
maximum depth of 6 ft BGS.

- Homogenize, to the extent practicable, soil exceeding terrestrial
ecological cleanup levels in the Remaining Upland Area within the upper
6 ft of soil.

- Backfill excavations and/or compact and grade homogenized soil to
support planned use of the property.

- Install new monitoring wells as necessary to establish four monitoring
wells along the shoreline to support monitoring of groundwater
downgradient of impacted soils remaining onsite.

- Institutional controls to prevent future site worker and terrestrial
ecological exposure to impacted soils and to ensure proper disposal of,
impacted soil that may be excavated in the future.

- Construct a pedestrian path and improve riparian habitat.

Alternative Ranking Under MTCA

1. Compliance with MTCA Threshold Criteria

Protection of Human Health and the

Environment

Compliance With Cleanup Standards

Compliance With Applicable State and Federal

Regulations

Provision for Compliance Monitoring

Yes - Alternative would protect human health and the environment.
Relies on long-term landfill containment to limit exposure to Site
contaminants.

Yes - Alternative would protect human health and the environment.
Relies on Site institutional controls and long-term landfill containment to
limit exposure to Site contaminants.

Yes - Alternative would protect human health and the environment.
Relies on Site institutional controls and long-term landfill containment to
limit exposure to Site contaminants.

Yes - Alternative would protect human health and the environment.
Relies on Site institutional controls and long-term landfill containment to
limit exposure to Site contaminants.

Yes - Alternative is expected to comply with MTCA cleanup standards. If
practicable, this alternative may attain the standard point of compliance.

Yes - Alternative is expected to comply with MTCA cleanup standards.
Alternative relies on institutional controls and a conditional point of
compliance. Future development of property may require actions
specified under institutional controls to manage impacted soils remaining
onsite.

Yes - Alternative is expected to comply with MTCA cleanup standards.
Alternative relies on engineering controls, institutional controls and a
conditional point of compliance. Continued maintenance is necessary
for compliance. Future development of property may require actions
specified under institutional controls to manage impacted soils remaining
onsite.

Yes - Alternative is expected to comply with MTCA cleanup standards.
Alternative relies on institutional controls and a conditional point of
compliance. Future development of property may require actions
specified under institutional controls to manage impacted soils remaining
onsite.

Yes - Alternative can be designed and implemented in compliance with
applicable state and federal regulations.

Yes - Alternative complies with applicable state and federal regulations.
Future development of property may require additional environmental
cleanup or special provisions.

Yes - Alternative complies with applicable state and federal regulations.
Future development of property may require additional environmental
cleanup or special provisions.

Yes - Alternative complies with applicable state and federal regulations.
Future development of property may require additional environmental
cleanup or special provisions.

No. Monitoring is not required, as contaminated media would be
removed from site.

Yes - Alternative includes provisions for compliance monitoring.

Yes - Alternative includes provisions for compliance monitoring.

Yes - Alternative includes provisions for compliance monitoring.

2. Restoration Time Frame

Restoration time frame is relatively short. This alternative is expected to
require two to three years for design and construction and would likely
result in no need for institutional controls or long-term monitoring and
maintenance.

Initial restoration time frame is relatively short. This alternative is
expected to require two to three years for design and construction. Post-
remediation monitoring would be necessary to confirm effectiveness of
remedy. Relies on institutional controls for long-term protectiveness.

Initial restoration time frame is relatively short. This alternative is
expected to require two to three years for design and construction. Post-
remediation monitoring and cover maintenance would be necessary to
confirm and maintain effectiveness of remedy. Relies on engineering
and institutional controls for long-term protectiveness.

Initial restoration time frame is relatively short. This alternative is
expected to require two to three years for design and construction. Post-
remediation monitoring would be necessary to confirm effectiveness of
remedy. Relies on institutional controls for long-term protectiveness.

3. Relative Benefits Ranking

Protectiveness

High

Achieves a high level of overall protectiveness as a result of removal of
the soil that poses risk to human and ecological receptors at the Site.
Under this alternative, only impacted soils that are not directly accessible
for removal using standard methods (i.e., under buildings or other
structures) would be left in place. Some residual risk would remain due
to long-term containment of Site contaminants in an engineered offsite
landfill.

Medium

Achieves a medium level of overall protectiveness as a result of removal
of the near-surface soil that poses risk to human and ecological
receptors at the Site. However, this alternative leaves in place deeper
contaminated soil, and protectiveness would rely on maintenance of
institutional controls to prevent exposure.

Low

Achieves a low level of overall protectiveness as a result of removal of
the near-surface soil that poses risk to human and ecological receptors
at the Site. Most soils in the upper 6 feet that exceed SQS chemical
criteria for sediments would be removed. However, this alternative
leaves in place deeper contaminated soil, and protectiveness would rely
on maintenance of institutional and engineered controls to prevent
exposure.

Medium

Achieves a medium level of overall protectiveness as a result of removal
of the near-surface soil that poses risk to human and ecological
receptors at the Site. However, this alternative leaves in place deeper
contaminated soil, and protectiveness would rely on maintenance of
institutional controls to prevent exposure.
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TABLE 10

EVALUATION OF CLEANUP ACTION ALTERNATIVES - MJB NORTH AREA
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

Alternative MJB-1

Alternative MJB-2

Alternative MJB-3

Alternative MJB-4

Permanence

Long-Term Effectiveness

Management of Short-Term Risks

Technical and Admin. Implementability

Consideration of Public Concerns

High

Achieves nearly complete reduction of mass and toxicity for hazardous
substances remaining at the Site through direct removal of affected soil.
Does not permanently destroy Site COCs; relies on long-term
containment of persistent COCs in an engineered, offsite landfill. As
monitoring data shows Site COCs are not mobile, this alternative does
not affect contaminant mobility. This alternative reduces to the extent
practicable the potential for future corrective actions at the MJB North

Medium

Achieves partial reduction of mass and toxicity for hazardous
substances remaining at the Site through direct removal of affected soil.
Does not permanently destroy Site COCs, but permanently reduces
terrestrial ecological risks over much of the Remaining Upland Area.
Relies on long-term containment of persistent COCs in an engineered,
offsite landfill. As monitoring data shows Site COCs are not mobile, this
alternative does not affect contaminant mobility. Since affected soils
exceeding proposed cleanup levels remain under this alternative, there

Low

Achieves a similar reduction of mass of hazardous substances at the
Site, but relies on engineering controls to mitigate risks. Does not
permanently destroy Site COCs and relies on long-term containment of
persistent COCs in an engineered, offsite landfill. Requires ongoing
maintenance for long-term effectiveness. Future development is likely
to affect the remedy.

Medium

Achieves partial, but significant reduction (more than MJB-2 in Shoreline
Buffer Zone) of mass and toxicity for hazardous substances remaining at
the Site through direct removal of affected soil. Does not permanently
destroy Site COCs, but permanently reduces terrestrial ecological risks
over much of the Remaining Upland Area. Relies on long-term
containment of persistent COCs in an engineered, offsite landfill. As
monitoring data shows Site COCs are not mobile, this alternative does
not affect contaminant mobility. Since affected soils exceeding proposed

Area. would be some potential for future corrective actions at the MJB North cleanup levels remain under this alternative, there would be some
Area. potential for future corrective actions at the MJB North Area.
High High
Removes affected soil causing the greatest risks from the MJB North Low Removes affected soil causing the greatest risks from the MJB North
Medium Area and utilizes engineered, offsite landfill containment for long-term

Removes hazardous substances from the Site to the greatest degree
practicable and utilizes engineered, offsite landfill containment for long-
term risk management. If hazardous substances remain at the Site
(such as below buildings) they would pose minimal risk to human health
and the environment.

risk management of excavated soil. Utilizes onsite management of deep
contaminated soil that exceeds proposed cleanup levels; The
demonstrated low mobility of Site COCs and the institutional controls
would minimize residual risks to human health and the environment
under this alternative. Alternatives MJB-2 and MJB-4 permanently

reduce toxicity over much of the property via soil homogenization; these

are alternatives considered with any permanent risk reduction, and both
alternatives provide the same level of permanence in the Remaining

Upland Area.

Removes affected soil causing the greatest risks from the MJB North
Area and utilizes engineered, offsite landfill containment for long-term
risk management of excavated soil. Utilizes onsite management of
deep contaminated soil that exceeds proposed cleanup levels and
engineering controls to mitigate ecological risks. Long-term
maintenance of engineering controls limits long-term effectiveness.
Future development may require modification of the remedy.

Area and utilizes engineered, offsite landfill containment for long-term
risk management of excavated soil. Utilizes onsite management of deep
contaminated soil that exceeds proposed cleanup levels; The
demonstrated low mobility of Site COCs and the institutional controls
would minimize residual risks to human health and the environment
under this alternative. Alternatives MJB-2 and MJB-4 permanently
reduce toxicity over much of the property via soil homogenization; thiese
are alternatives considered with any permanent risk reduction, and both
alternatives provide the same level of permanence in the Remaining
Upland Area.

Low

Substantial short term risks would be created by the extensive soil
removal across the MJB North Area and transportation of a large
volume contaminated soil through the City of Anacortes and on public
roadways. These risks can be mitigated, however, using proven
earthwork and transportation methods capable of minimizing short-term
risks.

Medium

Involves extensive soil removal and soil handling across the MJB North

Area. Requires less shipment of contaminated soil through the City of

Anacortes and on public roadways than Alternative MJB-1. These risks

can be mitigated, however, using proven earthwork and transportation
methods capable of minimizing short-term risks.

Medium

Involves extensive soil removal at the MJB North Area. Requires less
shipment of contaminated soil through the City of Anacortes and on
public roadways than Alternative MJB-1 and less disruptive soil handling
than Alternative MJB-2. These risks can be mitigated, however, using
proven earthwork and transportation methods capable of minimizing
short-term risks.

Medium

Involves extensive soil removal and soil handling across the MJB North

Area. Requires less shipment of contaminated soil through the City of

Anacortes and on public roadways than Alternative MJB-1. These risks

can be mitigated, however, using proven earthwork and transportation
methods capable of minimizing short-term risks.

Medium

Requires extensive soil removal across the MJB North Area. The
excavation activities required for this alternative are common and
practicable, but there may be technical difficulty in accessing deeper soil,
especially along the shoreline. No administrative implementability issues
are anticipated.

Medium

Requires substantial soil removal from the MJB North Area at shallower
depths than Alternative MJB-1. Soil homogenization work would be
similar to the excavation included in Alternative MJB-1. The excavation
activities required for this alternative are common and implementable.
No administrative implementability issues are anticipated, although
regulatory acceptance would require negotiation.

High

Requires substantial soil removal from the MJB North Area at shallower
depths than Alternative MJB-1. Requires construction of substantial
asphalt cover The excavation and paving activities included in this
alternative are common and fully implementable No administrative

implementability issues are anticipated, although regulatory acceptance

would require negotiation.

Medium

Requires substantial soil removal from the MJB North Area at shallower
depths than Alternative MJB-1. Soil homogenization work would be
similar to the excavation included in Alternative MJB-1. The excavation
activities required for this alternative are common and implementable.
No administrative implementability issues are anticipated, although
regulatory acceptance would require negotiation.

Medium

Provides the maximum removal of contaminated soil from the MJB North
Area, which may address some public concerns associated with Site
contamination. Since a significant volume of contaminated soil must be
transported by truck through the City of Anacortes and on public
roadways, some public concern for wear and tear of roadways and
congestion may accrue. Public concerns can be mitigated through an
effective communications program.

Medium

Although contaminated soil that poses the greatest risk to human health
and the environment would be removed under this alternative, some
public concern may result due to the deep soil left in place at the MJB
North Area. Since substantially less soil would require truck transport

from the Site, public concerns related to transportation of contaminated

soil are expected to be lower than for Alternative MJB-1. Public
concerns can be mitigated through an effective communications
program.

Low

Although contaminated soil that poses the greatest risk to human health
and the environment would be removed under this alternative, some
public concern may result due to the deep soil left in place at the MJB
North Area and the use of engineering controls to mitigate ecological

risks over a significant portion of the MJB North Area. Since
substantially less soil would require truck transport from the Site, public
concerns related to transportation of contaminated soil are expected to
be lower than for Alternative MJB-1. Public concerns can be mitigated
through an effective communications program.

Medium

Although contaminated soil that poses the greatest risk to human health
and the environment would be removed under this alternative, some
public concern may result due to the deep soil left in place at the MJB
North Area. Since substantially less soil would require truck transport

from the Site, public concerns related to transportation of contaminated

soil are expected to be lower than for Alternative MJB-1. Public
concerns can be mitigated through an effective communications
program.
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TABLE 11 DRAFT FINAL
SUMMARY OF MTCA EVALUATION AND RANKING OF CLEANUP ACTION ALTERNATIVES
MJB NORTH AREA
FORMER SCOTT PAPER COMPANY MILL SITE
Alternative Number MJB-1 MJB-2 MJB-3 MJB-4
Alternative Ranking Under MTCA
. . o YES YES YES YES
1. Compliance with MTCA Threshold Criteria (1)
2 Restoration Time Frame Two to three years [ Two to three years | Two to three years | Two to three years
3. Relative Benefits Ranking 1st 1st 3rd 1st
Protectiveness (weighted as 30%) 1.2 0.9 0.6 0.9
Permanence (weighted as 20%) 0.8 0.6 0.4 0.7
Long-Term Effectiveness (weighted as 20%) 0.6 0.8 0.4 0.8
Management of Short-Term Risks (weighted as 10%) 0.2 0.3 0.4 0.3
Technical and Administrative Implementability
(weighted as 10%) 0.3 0.3 0.2 0.3
Consideration of Public Concerns (weighted as 10%) 0.3 0.3 0.2 0.3
Total of Scores 3.4 3.2 2.2 3.3
4. Disproportionate Cost Analysis
Probable Remedy Cost (+50%/-30%, rounded) $8,300,000 $4,400,000 $4,200,000 $5,200,000
Costs Disproportionate to Incremental Benefits YES No NA (2) No
Practicability of Remedy Practicable Practicable Practicable Practicable
Remedy Permanent to Maximum Extent Practicable Yes Yes (3) Yes (3) Yes (3)
Overall Alternative Ranking 4rd 1st (tie) 3rd 1st (tie)

Notes

1 Noncompliant alternatives were not considered in this evaluation.

2 Not applicable since this is the lowest cost alternative.

3 May require modification due to future land use or development.
4 Benefits are ranked on a scale of 1 to 5, with 5 indicating 100% attainment of the criterion and 1 indicating 0% attainment.
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TABLE 12

DESCRIPTION OF CLEANUP ACTION ALTERNATIVES - MARINE AREA
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

Contaminants

CLEANUP ACTION ALTERNATIVE COMPONENTS

proposed cleanup levels based on risks to
benthic receptors.

-Backfill excavation with clean sand and gravel
-Place post-dredge residuals cover to 100 ft beyond the water-
side edge of the dredge footprint

Exceeding
Proposed
Site Subunit Matrix Cleanup Levels Objective Alternative M-1 Alternative M-2
-Remove surficial debris and piling along shoreline -Remove surficial debris and piling along shoreline
-Excavate buried wood debris to the extent necessary to -Excavate buried wood debris to the extent necessary to
facilitate placement of 2-ft thick cap facilitate placement of 2-ft thick cap
Prevent aquatic ecological exposure to -Dispose of excavated debris at upland landfill and suitable -Dispose of excavated debris at upland landfill, and suitable
_ _ PCBs. Metals. |S€diment containing contaminants above dredge material at oper_l-waFer_dlsposal s_nte dredge material at opelj-wayer.d|sposal §|te
Intertidal Area Sediment Wooo] Debris’ propo_sed cleanup Ievels_ based on rl_sks to [-Place clean cap material within excavation -Place clean cap material within excavation
benthic and food web (bioaccumulation) -Protect shoreline from erosion using two methods: -Protect shoreline from future erosion using two methods:
receptors. (a) Adjacent to MJB property install armored cap (a) Adjacent to MJB property install armored cap
(b) Adjacent to Port property create offshore wave (b) Adjacent to Port property create offshore wave
attenuation structure on Port property to dissipate the wave attenuation structure on Port property to obstruct and dissipate
energy before it reaches the Port property shoreline the wave energy before it reaches the Port property shoreline
. : -Excavate surface and subsurface wood debris and sediments
-Excavate surface and subsurface wood debris and sediments : L
. ) exceeding SQS criteria expeedlng CSL criteria . . .
Prevent aquatic ecological exposure to -Dispose of excavated debris at upland landfill, and suitable -Dispose of excavated debris at upland landfill, and suitable
Subtidal Area Sediment Wood Debris sediment containing contaminants above dredge material at open-water disposal site dredge material at open-water disposal site

-Backfill excavation with clean sand and gravel

-Place post-dredge residuals cover over areas exceeding SQS
criteria or to a minimum of 100 ft beyond the edge of the dredge
footprint, whichever is further

Estimated Alternative Cost (+50%/-30%,
rounded)

$7,100,000

$5,800,000

Estimated Volume of Contaminated
Sediment Removed

31,900 cubic yards

19,900 cubic yards

Estimated Timeframe to Closure (1)

Two to three years

Two to three years
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TABLE 13

EVALUATION OF CLEANUP ACTION ALTERNATIVES -

MARINE AREA

FORMER SCOTT PAPER COMPANY MILL SITE

Alternative M-1

Alternative M-2

Alternative Description

- Remove subtidal sediment and debris exceeding SQS chemical criteria in the marine areas
below MHHW. Excavate surface and subsurface wood debris exceeding SQS criteria.

- Dispose excavated debris at upland landfill and suitable dredge material at open-water disposal
site.

- Backfill subtidal excavations and dredged areas with clean sand and gravel to restore to original
grade.

- Place post-dredge residuals cover to 100 feet beyond the water-side edge of the dredge
footprint.

- Protect shoreline on Port property with habitat reefs; protect MJB property with armored cap.

- Dredge shoreline transitional slope to facilitate cap placement while maintaining the
approximate existing grades; place a minimum of 2 ft of cap material along the Port shoreline and
2 ft of cap material along the MJB property shoreline.

- Restore eelgrass.

- Monitor cap.

- Remove subtidal sediment and debris exceeding CSL chemical criteria in the marine areas
below MHHW. Excavate surface and subsurface wood debris exceeding CSL criteria.

- Dispose excavated debris at upland landfill and suitable dredge material at open-water disposal
site.

- Backfill subtidal excavations and dredged areas with clean sand and gravel to restore to original
grade.

- Place post-dredge residuals cover to 100 feet beyond the water-side edge of the dredge
footprint, or over the SQS footprint, whichever is greater.

- Protect shoreline on Port property with habitat reefs; protect MJB property with armored cap.

- Dredge shoreline transitional slope to facilitate cap placement while maintaining the
approximate existing grades; place a minimum of 2 ft of cap material along the Port shoreline and
2 ft of cap material between the drift sills along the MJB property shoreline.

- Restore eelgrass.

- Monitor cap.

Alternative Ranking Under MTCA

1. Compliance with MTCA Threshold Criteria

Protection of Human Health and
the Environment

Compliance With Cleanup
Standards

Compliance With Applicable
State and Federal Regulations

Provision for Compliance
Monitoring

Yes - Alternative will protect human health and the environment without site use restrictions

Yes - Alternative will protect human health and the environment without site use restrictions

Yes - Alternative is expected to comply with marine (SQS) cleanup standards to be selected by
Ecology.

Yes - Alternative is expected to comply with marine (CSL) cleanup standards to be selected by
Ecology.

Yes - Alternative complies with applicable state and federal regulations.

Yes - Alternative complies with applicable state and federal regulations.

Yes - Alternative includes provisions for compliance monitoring.

Yes - Alternative includes provisions for compliance monitoring.

2. Restoration Time Frame

This alternative is expected to require two to three years for design, permitting and construction

This alternative is expected to require two to three years for design, permitting and construction
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TABLE 13

EVALUATION OF CLEANUP ACTION ALTERNATIVES - MARINE AREA
FORMER SCOTT PAPER COMPANY MILL SITE

Alternative M-1

Alternative M-2

3. Disproportionate Cost Analysis Relative Benefits Ranking (Scored from 1-lowest to 5-highest)

Protectiveness

Permanence

Long-Term Effectiveness

Management of Short-Term
Risks

Technical and Admin.
Implementability

Consideration of Public Concerns

Score =5

Achieves a high level of overall protectiveness as a result of removal sediment that poses risk to
human and ecological receptors by addressing sediments exceeding SQS criteria.

Score =4

Achieves a medium level of overall protectiveness as a result of removal of sediments that pose
risk to human and ecological receptors by addressing sediments exceeding CSL criteria.

Score =5

Achieves risk reduction in the marine area through direct removal and disposal of the excavated
material at appropriate off-site facilities. However, landfill disposal precludes the MTCA
preference for destruction of contaminants.

Score =4

Achieves risk reduction in the marine area through direct removal and disposal of the excavated
material at appropriate off-site facilities. However, landfill disposal precludes the MTCA
preference for destruction of contaminants. The quantity of impacted sediment allowed to remain
on site is greater than with Alternative M-1 and will require periodic monitoring.

Score =5

Residual contaminant concentrations and associated risks are anticipated to be low. This
alternative removes hazardous substances from the marine area to the greatest degree possible
and utilizes approved off-site disposal facilities for final disposition. If hazardous substances
remain at the Site (such as deeply buried wood debris) they will pose little risk to human health
and the environment. Wave attenuation structures and armored caps will reduce the potential
for contaminant exposure associated with cap erosion along the transitional slope.

Score =4

Removes the majority of hazardous substances from the marine area and utilizes approved off-
site disposal facilities for final disposition, but leaves some sediment in the marine area that
exceeds Sediment Quality standards. Wave attenuation structures and armored caps will

reduce the potential for contaminant exposure associated with cap erosion along the transitional

slope.

Score =3

Involves extensive sediment removal with a potential for generating dredge residuals. However,
the excavation methods required to achieve the level of removal under this alternative are well
established and capable of minimizing short-term risks.

Score =3

Involves sediment removal with a potential for generating dredge residuals. However, the
excavation methods required to achieve the level of removal under this alternative are well
established and capable of minimizing short-term risks.

Score =5

Involves extensive sediment removal at the Site, with a potential for dredge residuals. Dredge
residuals would be managed using a post-dredge cover of clean material. The excavation
activities required for this alternative are common and feasible but would need to use equipment,
staging, and phasing that is compatible with working in a shallow, tidally-influenced environment.
Temporary site closure to public will allow facilitation of project.

Score =5

Involves less sediment removal at the Site, with a potential for dredge residuals. Dredge
resduals would be managed using a post-dredge cover of clean material. The excavation
activities required for this alternative are common and feasible but would need to use equipment,
staging, and phasing that is compatible with working in a shallow, tidally-influenced environment.
Temporary site closure to public will allow facilitation of project.

Score =4

Provides for complete removal of contaminated sediment from the subtidal portion of the marine
area, addressing public concerns associated with exposure to contaminants and restriction on
future use and development of Site. However, the excavation volume is greater than Alternative
M-2, so local traffic impacts from upland disposal activities would be greater.

Score =3

Addresses the highest level sediment that poses the greatest risk to human health and the
environment. However, sediments below the CSL would remain on site.

Restoration Time Frame and
Additional SMS Evaluation

See Sections 7.3.4 and 7.3.5

Criteria

See Sections 7.3.4 and 7.3.5
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Figure 13. Nested modeling grid with Configuration 1 of shore
protection option

Figure 14. a) Example of Sill Alternative modeling results,
25-year return period wave storm, MHHW and b) existing

conditions modeling results, 25-year return period wave
storm, MHHW

The analysis shows that, for all storm wave conditions at the Port Marine Area
shoreline with the Sill Alternative would be similar to that for existing conditions.
Importantly, the Sill Alternative does not alter the wave reflection effect on the Port
Marine Area at the site resulting from the timber pile wall. The same conclusion is
applicable for the remaining part of the shoreline at the Port Marine Area. Sills,
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being relatively small features, do not significantly change the wave pattern at the
project area.

4.4 Wave Attenuator Concept Wave Modeling

Modeling of shore protection option Configuration 2 was conducted to achieve two
objectives. The first objective was to determine feasibility of the attenuator
alternative at the Port Marine Area. The second objective was to optimize
configuration of the Wave Attenuator alternative (if indeed this alternative is
feasible). The optimization was conducted to meet the performance criteria and
simultaneously reduce size of the attenuator structure. A total of 8 Wave Attenuator
alternatives were developed and tested with the numerical model during a process of
optimization®. Each of these alternatives was coded into the modeling grid and
tested. Based on modeling results, the adjustment (dimensions and alignment) were
conducted, a new alternative was developed, and the modeling was repeated.

The original alternative consisted of a single wave attenuator, extending from the
southern boundary of the Port Marine Area toward the north. The crest elevation of
the attenuator was designed to preclude wave overtopping during the design (25-year)
return period wave storm. Figure 15 shows the nested grid of the original wave
attenuator alternative.

Figure 15. Original Wave Attenuator
Alternative numerical modeling grid

® The MJB Marine Area sill alternative was not included in the numerical modeling grid for Configuration 2
because modeling results of this (MJB sill) alternative from Configuration 1 are applicable to Configuration 2.
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HWAVE numerical modeling of the wave attenuator alternative was performed for
the same wave conditions as Configuration 1. Example wave numerical modeling
results for a 25-year return period storm at MHHW is shown in Figure 16a. In
addition, for visual comparison, the figure shows the modeling results for existing
conditions (16b).

Figure 16. a) Example of original Wave Attenuator Alternative modeling
results, 25-year return period wave storm, MHHW and b) existing
conditions modeling results, 25-year return period wave storm, MHHW

Modeling results showed that the original wave attenuator provides an extensive
wave shading area along part of the shoreline. Wave heights and energy delivered to
the shoreline are reduced significantly. However, the original alternative did not
reduce much the wave reflection effect. Therefore (as discussed above),
modifications to the original alternative were conducted to improve performance
criteria. Each of these modifications were tested with the model. Figure 17 shows
some of the intermediate steps in the optimization process. Figure 18 shows the
results of testing alternatives to identify optimal performance.
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a) Step i b) Step ii c) Step iii
Figure 17. Intermediate configurations of wave attenuator alternative
during optimization

At first a small, second arm of the wave attenuator was added at the north side (141).
When found that it was not sufficient to reduce reflected wave energy (See Figure
18i), a north attenuator was extended to the south to overlap with the south attenuator
(See Figure 17ii). The results of modeling showed good wave attenuation effect
(Figure 18 ii). However, the cost this structure and footprint were increased
dramatically. Therefore, the next alternative included reducing the crest elevation
and length of the north attenuator (See Figure 17 iii). The crest elevation along the
entire attenuator was reduced below 8 ft MLLW. The test results of these
modifications also did not show the optimal conditions (See 18 iii). The process of
optimization was therefore conducted through Alternative 8, until an optimized Wave
Attenuator alternative was developed, as shown in Figure 19.
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Fa) Stepi b) Step ii c) Step iii
Figure 18. Intermediate configurations of wave attenuator alternative
during optimization

Figure 19 shows the optimized alternative as consisting of two components: a south
attenuator and a north attenuator. The south attenuator attenuates direct wave impact
from SE and NE directions on the shoreline. The north attenuator eliminates timber
pile jetty wave reflection and attenuates the direct wave impact from the E direction.
The figure also depicts crest elevations along the wave attenuator. Crest elevations
are variable along the wave attenuator, and are defined to minimize the volume of
construction material without diminishing the capability of the reef to protect the
shoreline. Segmenting the reef allowed for maximum protection from wave energy,
while minimizing the overall fill footprint of the structure. Breaks in the structure
also will likely allow for better tidal circulation inside the reef (landward).
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Figure 19. Optimized wave
attenuator alternative

The optimized Wave Attenuator alternative was further evaluated by conducting
wave modeling for different wave conditions and tide elevations. Figure 20 shows
the modeling results example of a 25-year return period wave storm from the SE
direction at MHHW elevation. In addition, the figure superimposes the existing
conditions modeling results (b) for the same wave storm conditions.

The modeling results showed a significant reduction of wave heights along most of
the Port Marine Area. Some wave energy still propagates to the project site through
the opening between the North and South reefs, which would facilitate circulation of
the area as opposed to one continuous reef. However, the amount of this wave energy
is significantly less than for existing conditions and will limit erosive impact on the
bottom and shoreline.
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Figure 20. HWAVE modeling results for the optimized wave
attenuator alternative (a) and existing conditions (b), 25-year
return period storm, SE direction, MHHW

5. Shoreline Material and Bottom Sediment Mobility Analysis

5.1 Sediment Mobility Analysis Methodology

Shoreline and bottom sediment mobility analysis was conducted to determine the type
and size of beach material (sediment) that can be used as cap material and to provide
shore protection for Configurations 1 and 2. Two different criteria were used for cap
material and shore protection material.

The analysis of cap material was conducted using a criterion of no sediment mobility
(movement) during a 25-year storm event. This criterion should apply to all water
surface elevations in the range from MHHW to MLLW (approximately elevation
+8.5t0 0). The criterion of ”no sediment mobility” was selected to assure no
movement and no displacement of surface material that will be used as a cap for
contaminated sediment or habitat, consistent with Palermo, et al. (1998).

The criterion of sediment stability for the purpose of shore protection is not as strict
as for environmental capping purposes, and allows limited movement and
displacement of sediment, assuming that this sediment remains within the general
beach area. Movable sediment also effectively attenuates wave energy. Shore
protection with movable sediment, however, requires maintaining an interface with a
sufficient layer of thickness between wave shear and protected shoreline during a
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design storm event. One way to achieve this interface would be to use sediment that
is a composition of movable and non-movable sediment. Movable sediment migrates
up and down the beach slope during various storm conditions, dissipating wave
energy and providing wave attenuation. Non-movable sediment armors the surface of
the beach, forming the required stable interface during the design storm event.

Analysis and determination of non-movable sediment in a wave environment is
relatively standard and consists of comparing wave-induced shear stresses to
threshold shear stress of sediment movement. This procedure is used further to
determine the size of cap material for contaminated sediment.

Analysis and determination of movable sediment is more complex and does not have
one agreed upon approach, specifically for composition of beach sediment such as
cobble/gravel/sand material. There are still theoretical uncertainties regarding sizing
of sediment to be mobile, storm conditions corresponding to different sediment size
mobility, area of migration for movable sediment, and other topics. A simple
approach for computing movable sediment size is applied herein, based on the
following assumptions:

. Composition of sediment for shore protection consists of two major
components: non-movable and movable.

. A non-movable component is represented by the 10% (Dg) largest particle
size, while a movable component is represented by the 50% (Dsp), or
median, particle size.

. The ratio of size of movable to size of non-movable sediment (Dgo/Dso) is
equal to 3:1. This ratio was obtained from a review of field data from
various coarse gravel beaches in the Puget Sound area.

Based on these assumptions, the simplified approach included only determining the
size of non-movable sediment (Dgo) and, using ratio Dgo/Dso = 3.0, estimating the size
of movable sediment (Dgg). A non-movable sediment size for shore protection was
computed with the same procedure as discussed above for capping material. To
further simplify the methodology, a storm event with a 25-year return period from the
SE direction (the same criterion as for the cap material stability) was applied to
determine the size of non-movable sediment for shore protection purposes.

5.2 Sediment Mobility Analysis for Configuration 1

Analysis and computations of sediment mobility for Configuration 1 was conducted
for the Sill Alternative area at the Port and MJB Marine Areas separately. Figure 21
shows the plan view of Configuration 1 shore protection with two transects.
Transect 1 was used as a representative shoreline cross-section for the Port Marine
Area Sill Alternative, and Transect 2 was used as a representative shoreline
cross-section for the MJB Marine Area Sill Alternative.
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Figure 21. Location of transects for
sediment stability analysis

Results of wave modeling for a 25-year storm from the SE at MHHW, MSL, and
MLLW tide levels were applied to compute bottom velocities along the transects.
Bottom wave orbital velocities were extracted from the numerical modeling results
along Transects 1 and 2 from offshore to the location of wave breaking depth. This
depth was different for each tide elevation. Landward from the breaking depth,
bottom velocities were computed as swash velocities using methodology described by
the Coastal Engineering Manual (USACE 2002). The results of computations of
bottom velocities along Transect 1 for three tide elevations are shown in Figure 22.
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Figure 22. Bottom velocities along Transect 1 for three tide
elevations, 25-year return period storm event
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The black line on the figure represents the bottom profile along Transect 1. The
figure shows that location and magnitude of peak velocities depends on tide
elevation. During low tide, when breaking wave height is located farther offshore,
peak bottom velocity is also displaced offshore.

The bottom velocities were used to compute shear stresses and compare the shear
stresses derived from threshold velocity of sediment. Sediment with threshold
velocity exceeding wave-generated shear stresses was considered to be stable for a
25-year return period storm event. These stable sediments for Transect 1 are plotted
on Figure 23 for different tide elevations.

As expected, the figure shows that the location and size of stable material for the
given storm event strongly depends on tide elevation. Therefore, computation of
stable material was conducted for three different tide elevations. Computed stable
sediments along Transect 1 for the entire range of tide elevations (for this particular
storm event) are shown in Figure 24.
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Figure 23. Stable sediment size along Transect 1 for three tide
elevations, 25-year return period storm event from SE
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Figure 24. Combined stable sediment size along Transect 1 for the
range of tide elevation from MLLW to MHHW, 25-year return period
storm event from SE

The red line on the figure represents distribution of sediment sizes along transects that
would be stable (non-movable) during a 25-year return period storm event from the
SE for the entire range of tide elevation from MLLW to MHHW. This line was
obtained from the envelopment of maximum particle sizes from Figure 20 above.

Similar computations were conducted for Transect 2. The results of computations of
stable sediment sizes for a 25-year storm event for the range of tide elevations is
shown in Figure 25. As expected, the size of stable sediment at the MJB Marine Area
is slightly smaller than at the Port Marine Area, due to a smaller effect from reflected
waves.
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Figure 25. Combined stable (non-movable) sediment size along
Transect 2 for the range of tide elevation from MLLW to MHHW,
25-year return period storm event from SE
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As discussed above (See Section 4.1), computations of non-movable sediment size
was conducted with dual purposes: determine the size of material for capping of
contaminated sediment and determine a basis for estimating shore protection beach
material. However, there is no source that provides uniform material (only one size)
either for capping or shore protection purposes. For developing a gradation of
capping material, in order to minimize risk of displacement, the computed
non-movable sediment should correspond to the Dsqe, (or smaller) sediment size.
When applying the results of computation to size of beach material for shore
protection purposes, the sediment size on a graph would represent the Dy, grain size.
Using the assumption regarding converting sediment gradation from Dgg to Dsgg, the
distribution of beach sediment along Transects 1 and 2 (Sills at Port and MJB Marine
Avreas, respectively) is shown in Figure 26.
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Figure 26. MJB Marine Area and Port Marine Area Sill Alternative
recommended Dsqy material for shore protection, 25-year return period
storm event from SE

It is our understanding that the Port Marine Area Sill Alternative may require two
types of material - cap material and beach material. It is also our understanding that
the MJB Marine Area Sill Alternative would require only one type of material - beach
material. Table 2 summarizes computations of stable sediment size relevant for
capping purpose at the Port Marine Area and beach stabilization purpose at both the
Port and MJB Marine Areas. The table also distinguishes sediment size for the upper
beach material (above MLLW) and lower beach material (below MLLW).
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Table 2, Sill Alternative,

capping and beach material

Dsgos Cap Upper Beach Lower Beach
Materiiell Size e M!‘LW) (below M.LLW)
(in) " | Dsoy Material Size, | Dsgo, Material Size,
(in) (in)
Port Marine Area 6.1 3.8-6.1
Sill Alternative 19.2 (rock) Cobbles Cobbles
MJB Marine Area N/A 5.0 2.0
Sill Alternative Cobbles Gravel

Note: Material names follow size classification of the Unified Soil Classification System.

5.3 Sediment Mobility Analysis for Configuration 2

Analysis and computations of sediment mobility for Configuration 2 was conducted
for the Wave Attenuator area only. The analysis and results of analysis of sediment
mobility for the Sill Alternative at the MJB Marine Area is identical for both

configurations: Configuration 1 and Configuration 2. Therefore, the results of
stability analysis from Configuration 1 for the Sill Alternative at the MJB Marine
Area (See Section 5.2) were applied there for Configuration 2. Analysis of sediment
mobility for Configuration 2 was conducted along the representative cross-section at
the Port Marine Area shoreline.

The full set of sediment mobility analysis similar to that described in Section 5.2 was

applied for Wave Attenuator Transect A. Results of wave modeling for a 25-year
storm event from the SE at MHHW, MSL, and MLLW tide elevations were used to
compute bottom velocities. These bottom velocities were further used to compute
shear stresses and determine non-movable sediment sizes. Non-movable sediment
sizes were transformed to stable beach sediment using a relationship Dgo/Dsgg = 3.0.
Results of computations are shown on Figure 27.
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Figure 27. Combined stable sediment size along representative
transect of Reef Habitat shoreline for the range of tide elevation
from MLLW to MHHW, 25-year return period storm event from SE

The red line on the figure represents distribution of sediment sizes along transects that
would be stable during a 25-year return period storm event from the SE for the entire
range of tide elevation from MLLW to MHHW. The black line on the figure shows
the bottom profile and wave attenuator (offshore) configuration. Note that only a
small area of the beach (less than 50 ft) would require coarse gravel material. The
remaining parts of the beach would be stable with small gravel-sandy material.

Table 3 summarizes computed stable sediment size relevant for beach stabilization

purposes at both the Port and MJB Marine Areas for Configuration 2.

Table 3, Stable sediment for Configuration 2 Wave Attenuator
and Sill Alternative at MJB

Upper Beach Lower Beach
(above MLLW) (below MLLW)
Dsoo Material Size, | Dsgo, Material Size,
(in) (in)
Wave Attenuator 1.0-4.0 <1.0
Alternative Gravel-Cobble Sand-Gravel
MJB Marine Area 5.0 2.0
Sill Alternative Cobble Gravel
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DRAFT FINAL

APPENDIX B
CLEANUP ACTION ALTERNATIVE COST ESTIMATES —
PORT UPLANDS AREA



TABLE B-1 DRAFT FINAL
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE PUA-1
PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE

ITEM DESCRIPTION PLAN | UNIT UNIT AMOUNT NOTE
No. QUANT PRICE (2008%)

Mobilization and Site Preparation

1 Mobilization/Site Controls/Demobilization 1 LS $165,000.00 $165,000 |Basis: Average of three CSM bids.
Subtotal $165,000
Demolition

4 Asphalt demolition and disposal 2,778 SY $11.80 $32,800 |Includes all asphalt surfaces ~25000 SF, 6" thick

5 Concrete demolition and disposal 700 CY $149.00 $104,300 |Includes concrete pads, foundations, and sidewalks

6 Demolish/Rebuild Park Building 1 LS $410,000.00 $410,000 |Includes $50,000 for demolition and $200/SF for 1800 SF
Subtotal $547,100

Soil Removal, Backfill, and Pavement Restoration

Assume temporary sheet pile along shoreline and adjacent to
buildings in area of contaminated soil. Average depth of 40 feet.

7 1,000 $636.00 Unit cost of $15.9/SF from 2005 Means Site Construction 02250-
Installation of Sheet Pile Wall LF $636,000 (400-1300
8 1 $200,000.00 Pump, Temporary Storage, and Disposal. Dewatering required
Excavation Dewatering LS T $200,000 [for excavations deeper than 10' bgs.
Zz Eigz:i:z 22:: ngobgz)s) 212%45‘; gz :1888 $§;gggg Total of all soil excgvated. Assume ?O% expansioh abov.e in-
— place volume. Cost includes excavation and stockpile. Unit cost
9¢ Excavate SO!I (012’ bgs) 9,144 oY $10.00 $91,400 for all upland excavation based on average of three CSM bids.
9d Excavate Soil (0'-15' bgs) 34,179 cY $10.00 $341,800
50% of all soil excavated. Assume 1.6 ton/CY. Cost includes
10  [Contaminated Soil (non-haz) Transport and Disposal at approved off-site 53,380 $56.00 loading and hauling. Unit cost from Waste management (Missy
facility TON $2,989,300 |Boone).
30% of all soil excavated. Assume 1.6 ton/CY plus 5% expansion
1 On-site Stabilization for Lead Soil failing TCLP, with transport and disposal as 33,630 $86.00 from stabilization. Cost includes stabilization (ART Engineering)
non-haz contaminated soil TON $2,892,100 [and loading and hauling (WM non-haz).
20% of all soil excavated. Assume 1.6 ton/CY. Cost includes
12 21,352 $8.00 stockpiling, filling, and compaction. Unit cost based on average of
Stockpile, Place and Compact Clean Excavated Soil TON $170,800 [three CSM bids.
Assume 1.6 ton/CY. Assume tonnage equal to that of off-site
13 63,431 $13.00 disposal soil. Cost includes purchase, filling and compaction.
P ) . Unit cost based on average of three CSM bids.
urchase, Place and Compact General Backfill Material TON $824,600
14 11,303 $35.00 ?siglns)e baﬁkf_itll of rtog;k indbottom 5-foot ifnttsrval ((;)fs e'\llze;a_\dexcavated
Purchase, Place and Compact Rock Backfill Material CcY $398,800 0 gs. Unit cost based on average of three as.
Assume placement of topsoil across 50 percent of excavation
15 2,343 $28.00 areas at a thickness of 1'. Unit cost based on average of three
Purchase and Place Topsoil CcY $65,600 |CSM bids.
Subtotal $8,844,400

Surface Restoration
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TABLE B-1
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE PUA-1

PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

ITEM DESCRIPTION PLAN | UNIT UNIT AMOUNT NOTE
No. QUANT PRICE (2008%)
16 Hydroseed grass areas 3 acre $2,400.00 $6,500 [Unit cost based on average of three CSM bids.
17 2778 $40.00 Includes all asphalt surfaces ~25000 SF x 6" thick, Unit cost
Pavement Restoration, including base ’ SY ) $111,100 [based on average of 3 CSM bids.
Subtotal $117,600
Utility Alteration and Replacement
18 Remove, Bypass, and/or Replace utilities in project area 1 LS $100,000.00 $100,000
Subtotal $100,000
Groundwater Monitoring
19 Install network of 8 groundwater monitoring wells 8 Ea $2,500.00 $20,000
20 Perform 4 quarterly monitoring events, monitor for TPH and metals only 4 Ea $3,872.00 $15,500
Subtotal $35,500
Site Survey
21 Post-Construction (As-Built) Surveys 1 LS $25,000.00 $25,000
Subtotal $25,000
Contractor Overhead (Based on total of Tasks 1-22) 10.00% % $983,460
7.9% Sales Tax applied to sum of construction items 1-22 and
Sales Tax o Yo $854,627 [construction overhead.
Total Purchase and Installation Cost $11,672,687
Construction Management and Field Monitoring 6.0% % $700,361
Construction Total $12,373,048
Contingency (Concept design level) 30.0% %o $3,711,914
Construction Total with Contingency $16,084,962
Design and Permitting 8.0% % $1,286,797
Port Internal Costs 6.0% % $965,098
OVERALL PROJECT TOTAL COSTS $18,336,857
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TABLE B-2 DRAFT FINAL
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE PUA-2
PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE

ITEM DESCRIPTION PLAN | UNIT UNIT AMOUNT NOTE
No. QUANT PRICE (2008%)

Mobilization and Site Preparation

1 Mobilization/Site Controls/Demobilization 1 LS $165,000.00 $165,000 |Basis: Average of three CSM bids.
Subtotal $165,000
Demolition

4 Asphalt demolition and disposal 1,111 SY $11.80 $13,100 |Includes all asphalt surfaces ~10000 SF x 6" thick

5 Concrete demolition and disposal 100 CY $149.00 $14,900 [Includes concrete pads, foundations, and sidewalks

6 Demolish/Rebuild Park Building 1 LS $410,000.00 $410,000 |Includes $50,000 for demolition and $200/SF for 1800 SF
Subtotal $438,000

Soil Removal, Backfill, and Pavement Restoration

Assume temporary sheet pile along shoreline and adjacent to

7 Installation of Sheet Pile Wall 1,000 LF $477.00 $477.000 buildings in area of contaminated soil. Average depth of 30 feet.
8 1 $100,000.00 Pump, Temporary Storage, and Disposal. Dewatering required
Excavation Dewatering LS T $100,000 [for excavations deeper than 10' bgs.
gz Eigzzz:z 22:: ngobgz)s) 123263737 gz :1888 $f§(25288 Total of all soil excgvated. Assume ?O% expansioh abov.e in-
— place volume. Cost includes excavation and stockpile. Unit cost
9 Excavate SO!I (012’ bgs) 8,881 cY $10.00 $88,800 for all upland excavation based on average of three CSM bids.
9d Excavate Soil (0'-15' bgs) 19,573 CcYy $10.00 $195,700
40% of all soil excavated. Assume 1.6 ton/CY. Cost includes
10  [Contaminated Soil (non-haz) Transport and Disposal at approved off-site 28,393 $56.00 loading and hauling. Unit cost from Waste management (Missy
facility TON $1,590,000 |Boone).
30% of all soil excavated. Assume 1.6 ton/CY plus 5% expansion
1 On-site Stabilization for Lead Soil failing TCLP, with transport and disposal as | 21,234 $86.00 from stabilization. Cost includes stabilization (ART Engineering)
non-haz contaminated soil TON $1,826,100 [and loading and hauling (WM non-haz).
30% of all soil excavated. Assume 1.6 ton/CY. Cost includes
12 21,295 $8.00 stockpiling, filling, and compaction. Unit cost based on average
Stockpile, Place and Compact Clean Excavated Soil TON $170,400 |of three CSM bids.
Assume 1.6 ton/CY. Assume tonnage equal to that of off-site
13 36,726 $13.00 disposal sojl lminus rock backfill and tf)psoil. Cost includes
purchase, filling and compaction. Unit cost based on average of
Purchase, Place and Compact General Backfill Material TON $477,400 [three CSM bids.
14 6,524 $35.00 :\s:;lns)e baﬁkf_itll of rtog;k indbottom 5-foot ifnttsrval ((;)fs e'\llze;a_\dexcavated
Purchase, Place and Compact Rock Backfill Material cy $228,300 |'© 12 Pgs- Unitcostbased on average of three 0s-
Assume placement of topsoil across 50 percent of excavation
15 1,577 $28.00 areas at a thickness of 1'. Unit cost based on average of three
Purchase and Place Topsoil CcY $44,200 [CSM bids.
Subtotal $5,357,000

Surface Restoration
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TABLE B-2
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE PUA-2

PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

ITEM DESCRIPTION PLAN [ UNIT UNIT AMOUNT NOTE
No. QUANT PRICE (2008%)
16 Hydroseed grass areas 3 acre $2,400.00 $6,500
17 Pavement Restoration, including base 1,111 SY $40.00 $44,400 [Includes all asphalt surfaces ~10000 SF x 6" thick
Subtotal $50,900
Utility Alteration and Replacement
18 Remove, Bypass, and/or Replace utilities in project area 1 LS $75,000.00 $75,000
Subtotal $75,000
Groundwater Monitoring
19 Install network of 8 groundwater monitoring wells 8 Ea $2,500.00 $20,000
20 Perform 4 quarterly monitoring events, monitor for TPH and metals only 4 Ea $3,872.00 $15,500
Subtotal $35,500
Site Survey
21 Post-Construction (As-Built) Surveys 1 LS $25,000.00 $25,000
Subtotal $25,000
Contractor Overhead (Based on total of Tasks 1-22) 10.00% Yo $614,640
7.9% Sales Tax applied to sum of construction items 1-22 and
Sales Tax o % $534,122 |construction overhead.
Total Purchase and Installation Cost $7,295,162
Construction Management and Field Monitoring 6.0% % $437,710
Construction Total $7,732,872
Contingency (Concept design level) 30.0% Yo $2,319,862
Construction Total with Contingency $10,052,733
Design and Permitting 8.0% % $804,219
Port Internal Costs 6.0% % $603,164
OVERALL PROJECT TOTAL COSTS $11,460,116
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TABLE B-3 DRAFT FINAL
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE PUA-3
PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE

ITEM DESCRIPTION PLAN [ UNIT UNIT AMOUNT NOTE
No. QUANT PRICE (2008%)
Mobilization and Site Preparation
1 Mobilization/Site Controls/Demobilization 1 LS $80,000.00 $80,000
Subtotal $80,000
Demolition
4 Asphalt demolition and disposal 833 SY $11.80 $9,800 [Includes all asphalt surfaces ~7500 SF x 6" thick
5 Concrete demolition and disposal 20 CcY $149.00 $3,000 [Includes concrete pads, foundations, and sidewalks
6 Demolish/Rebuild Park Building 1 LS $410,000.00 $410,000 [Includes $50,000 for demolition and $200/SF for 1800 SF
Subtotal $422,800
Soil Removal, Backfill, and Pavement Restoration
7 100 $477.00 Assume temporary sheet pile along adjacent to buildings in area
Installation of Sheet Pile Wall LF ) $47,700 |of contaminated soil. Average depth of 30 feet.
8 1 $50,000.00 Pump, Temporary Storage, and Disposal. Dewatering required
Excavation Dewatering LS T $50,000 [for excavations deeper than 10' bgs.
9a Excavate Soil (0'-6' bgs) 5,938 cY $10.00 $59,400 ) o . .
% Excavate Soil (0-10' bgs) 7.028 cY $10.00 $10.300 Total of all soil excalwated. Assume _20/0 expanswh abovle in-
9 E 6 Soll (012 b 5.881 oY 10.00 $88.800 place volume. Cost includes excavation and stockpile. Unit cost
C xcavate 0! (- 9s) : $10. : for all upland excavation based on average of three CSM bids.
9d Excavate Soil (0'-15' bgs) 1,551 CcY $10.00 $15,500
60% of all soil excavated. Assume 1.6 ton/CY. Cost includes
10  |Contaminated Soil (non-haz) Transport and Disposal at approved off-site 16,702 $56.00 loading and hauling. Unit cost from Waste management (Missy
facility TON $935,300 |Boone).
30% of all soil excavated. Assume 1.6 ton/CY plus 5% expansion
11 |On-site Stabilization for Lead Soil failing TCLP, with transport and disposal as 5,776 $86.00 from stabilization. Cost includes stabilization (ART Engineering)
non-haz contaminated soil TON $496,700 [and loading and hauling (WM non-haz).
10% of all soil excavated. Assume 1.6 ton/CY. Cost includes
12 2,784 $8.00 stockpiling, filling, and compaction. Unit cost based on average
Stockpile, Place and Compact Clean Excavated Soil TON $22,300 |of three CSM bids.
Assume 1.6 ton/CY. Assume tonnage equal to that of off-site
13 22,936 $13.00 disposal so_|| lm|nus rock backflll and t_op50|l. Cost includes
purchase, filling and compaction. Unit cost based on average of
Purchase, Place and Compact General Backfill Material TON $298,200 |three CSM bids.
Assume backfill of rock in bottom 5-foot interval of area excavated
14 517 $35.00 to 15' bgs. Unit cost based on average of three CSM bids.
Purchase, Place and Compact Rock Backfill Material CcY $18,100 9s- 9 )
Assume placement of topsoil across 50 percent of excavation
15 807 $28.00 areas at a thickness of 1'. Unit cost based on average of three
Purchase and Place Topsoil CcY $22,600 [CSM bids.
Subtotal $2,064,900
Surface Restoration
16 Hydroseed grass areas 3 acre $2,400.00 $6,500
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TABLE B-3
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE PUA-3

PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

ITEM DESCRIPTION PLAN [ UNIT UNIT AMOUNT NOTE
No. QUANT PRICE (2008%)
17 Pavement Restoration, including base 833 SY $40.00 $33,300 [Includes all asphalt surfaces ~7500 SF x 6" thick
Subtotal $39,800
Utility Alteration and Replacement
18 Remove, Bypass, and/or Replace utilities in project area 1 LS $50,000.00 $50,000
Subtotal $50,000
Groundwater Monitoring
19 Install network of 8 groundwater monitoring wells 8 Ea $2,500.00 $20,000
20 Perform 4 quarterly monitoring events, monitor for TPH and metals only 4 Ea $3,872.00 $15,500
Subtotal $35,500
Site Survey
21 Post-Construction (As-Built) Surveys 1 LS $25,000.00 $25,000
Subtotal $25,000
Contractor Overhead (Based on total of Tasks 1-22) 10.00% Yo $271,800
7.9% Sales Tax applied to sum of construction items 1-22 and
Sales Tax o % $236,194 [construction overhead.
Total Purchase and Installation Cost $3,225,994
Construction Management and Field Monitoring 6.0% %o $193,560
Construction Total $3,419,554
Contingency (Concept design level) 30.0% Yo $1,025,866
Construction Total with Contingency $4,445,420
Design and Permitting 8.0% % $355,634
Port Internal Costs 6.0% % $266,725
OVERALL PROJECT TOTAL COSTS $5,067,779
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TABLE B-4 DRAFT FINAL
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE PUA-
PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE

ITEM DESCRIPTION PLAN | UNIT UNIT AMOUNT NOTE
No. QUANT PRICE (2008%)

Mobilization and Site Preparation

1 Mobilization/Site Controls/Demobilization 1 LS $165,000.00 $165,000 |Basis: Average of three CSM bids.
Subtotal $165,000
Demolition

4 Asphalt demolition and disposal 1,111 SY $11.80 $13,100 |Includes all asphalt surfaces ~10000 SF x 6" thick

5 Concrete demolition and disposal 100 CY $149.00 $14,900 [Includes concrete pads, foundations, and sidewalks

6 Demolish/Rebuild Park Building 1 LS $410,000.00 $410,000 |Includes $50,000 for demolition and $200/SF for 1800 SF
Subtotal $438,000

Soil Removal, Backfill, and Pavement Restoration

Assume temporary sheet pile along shoreline and adjacent to

7 Installation of Sheet Pile Wall 1,000 LF $477.00 $477.000 buildings in area of contaminated soil. Average depth of 30 feet.
8 1 $75,000.00 Pump, Temporary Storage, and Disposal. Dewatering required
Excavation Dewatering LS T $75,000 [for excavations deeper than 10' bgs.
:z Eigzzz:z 22:: ngobgz)s) 220283837 gz :1888 $§§§ggg Total of all soil excgvated. Assume ?O% expansioh abov.e in-
— place volume. Cost includes excavation and stockpile. Unit cost
9¢ Excavate SO!I (012’ bgs) 8,881 oY $10.00 $88,800 for all upland excavation based on average of three CSM bids.
9d Excavate Soil (0'-15' bgs) 1,551 cY $10.00 $15,500
40% of all soil excavated. Assume 1.6 ton/CY. Cost includes
10  [Contaminated Soil (non-haz) Transport and Disposal at approved off-site 21,473 $56.00 loading and hauling. Unit cost from Waste management (Missy
facility TON $1,202,500 [Boone).
30% of all soil excavated. Assume 1.6 ton/CY plus 5% expansion
11 |On-site Stabilization for Lead Soil failing TCLP, with transport and disposal as | 15,784 $86.00 from stabilization. Cost includes stabilization (ART Engineering)
non-haz contaminated soil TON $1,357,500 [and loading and hauling (WM non-haz).
30% of all soil excavated. Assume 1.6 ton/CY. Cost includes
12 16,105 $8.00 stockpiling, filling, and compaction. Unit cost based on average
Stockpile, Place and Compact Clean Excavated Soil TON $128,800 |of three CSM bids.
Assume 1.6 ton/CY. Assume tonnage equal to that of off-site
13 34,548 $13.00 disposal sojl lminus rock backfill and tf)psoil. Cost includes
purchase, filling and compaction. Unit cost based on average of
Purchase, Place and Compact General Backfill Material TON $449,100 [three CSM bids.
14 517 $35.00 Assulme backf_ill of rock in bottom 5-foot interval of area_\ excavated
Purchase, Place and Compact Rock Backfill Material cy $18,100 |1 15 bgs. Unit cost based on average of three CSM bids.
Assume placement of topsoil across 50 percent of excavation
15 1,377 $28.00 areas at a thickness of 1'. Unit cost based on average of three
Purchase and Place Topsoil CcY $38,600 |CSM bids.
Subtotal $4,082,100

Surface Restoration
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TABLE B-4
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE PUA-

PORT UPLANDS AREA
FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

ITEM DESCRIPTION PLAN [ UNIT UNIT AMOUNT NOTE
No. QUANT PRICE (2008%)
16 Hydroseed grass areas 3 acre $2,400.00 $6,500
17 Pavement Restoration, including base 1,111 SY $40.00 $44,400 [Includes all asphalt surfaces ~10000 SF x 6" thick
Subtotal $50,900
Utility Alteration and Replacement
18 Remove, Bypass, and/or Replace utilities in project area 1 LS $75,000.00 $75,000
Subtotal $75,000
Groundwater Monitoring
19 Install network of 8 groundwater monitoring wells 8 Ea $2,500.00 $20,000
20 Perform 4 quarterly monitoring events, monitor for TPH and metals only 4 Ea $3,872.00 $15,500
Subtotal $35,500
Site Survey
21 Post-Construction (As-Built) Surveys 1 LS $25,000.00 $25,000
Subtotal $25,000
Contractor Overhead (Based on total of Tasks 1-22) 10.00% Yo $487,150
7.9% Sales Tax applied to sum of construction items 1-22 and
Sales Tax o % $423,333 [construction overhead.
Total Purchase and Installation Cost $5,781,983
Construction Management and Field Monitoring 6.0% %o $346,919
Construction Total $6,128,902
Contingency (Concept design level) 30.0% Yo $1,838,671
Construction Total with Contingency $7,967,573
Design and Permitting 8.0% % $637,406
Port Internal Costs 6.0% %o $478,054
OVERALL PROJECT TOTAL COSTS $9,083,033
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DRAFT FINAL

APPENDIX C
CLEANUP ACTION ALTERNATIVE COST ESTIMATES —
MJIB NORTH AREA



TABLE C-1

COST ESTIMATE - CLEANUP ACTION ALTERNATIVES
MJB NORTH AREA

FORMER SCOTT PAPER COMPANY MILL SITE

DRAFT FINAL

ALTERNATIVE MJB-1 || ALTERNATIVE MJB-2 |[ ALTERNATIVE MJB-3
INITIAL COSTS
[CONTRACTOR Unit Unit Cost Quantity | Cost Quantity | Cost Quantity Cost
1 |Mobilization/Demobilization
[Mobilization/Demobilization lump sum 1 [ $150,000 1 [ $125,000 1 $125,000
2 |Health and Safety
Equipment month $1,030 4 $4,120 4.33 $4,460 3 $3,090
PPE, Level D day $25 65 $1,625 80 $2,000 55 $1,375
PPE, Level C day $75 13 $975 7 $525 4 $300
3 _|Site Preparation
Utility Locates hour $85 8 $680 8 $680 8 $680
Site Security linear foot $4.00 2,150 $8,600 2,150 $8,600 2,150 $8,600
Temporary Facilities month $2,347 4 $9,388 4.33 $10,163 3 $7,041
Erosion Control linear foot $1 700 $700 700 $700 700 $700
Storm water Management day $500 78 $39,000 87 $43,500 59 $29,500
Concrete Demolition square foot $2.65 2,240 $5,936 2,240 $5,936 2,240 $5,936
Concrete Disposal CY $27 166 $4,480 166 $4,480 166 $4,480
4 [Surveying
[Surveying day $1,500 2 | $3,000 2 | $3,000 2 $3,000
5 |Excavate and Dispose Soils (Remaining Upland Areas)
Abandon Monitoring Wells ea $450 7 $3,150 7 $3,150 7 $3,150
Excavation ton $5 14,630 $73,150 8,436 $42,180 7,106 $35,530
Waste Transportation/Disposal (non-hazardous) ton $56 14,250 $800,494 8,170 $458,950 6,840 $384,237
Waste Transportation/Disposal (hazardous) ton 214 380 $81,320 266 $56,924 266 $56,924
Shallow Confirmation Sampling ea 232 299 $69,219 154 $35,651 141 $32,642
Deep Confirmation Sampling ea 564 40 $22,560 34 $19,176 34 $19,176
Backfill Excavated Areas ton $15 14,630 $219,450 8,436 $126,540 7,106 $106,590
6 _|Mixing Soils (Remaining Upland Areas)
Bioassay Sampling ea $800 0 0 4 $3,200 0 0
Excavation ton $5 0 0 8,550 $42,750 0 0
Precharacterization and Sidewall Sampling ea $162 0 0 40 $6,460 0 0
Mix LCY $2.34 0 0 5,400 $12,636 0 0
Confirmation Sampling ea $162 0 0 5 $808 0 0
Spread and compact BCY $3.68 0 0 4,500 $16,560 0 0
7__|Geotextile
Geotextile, 12 0z/sy geotextile/drainage fabric, 130 mil | square yard $1.50 0 $0 3,835 $5,753 3,835 $5,753
Grading square yard $0.52 0 $0 3,835 $1,994 3,835 $1,994
8 Asphalt Cover (Remaining Upland Areas)
Bioassay Sampling ea $800 0 $0 0 $0 6 $4,800
Sampling of Areal Extent ea $162 0 $0 0 $0 36 $5,814
Grading square yard $3.4 0 $0 0 $0 4,333 $14,907
Asphalt Paving (6" stone base, 3" binder, 1" top) square foot $4.00 0 $0 0 $0 39,000 $156,000
9 |Excavate and Dispose soils (Shoreline Buffer Zone)
Excavation ton $5 28,310 $141,550 12,540 $62,700 12,540 $62,700
Waste Transportation/Disposal (non-hazardous) ton $56.18 24,510 $1,376,849 11,020 $619,049 11,020 $619,049
Waste Transportation/Disposal (hazardous) ton $214 3,800 $813,200 1,520 $325,280 1,520 $325,280
Shallow Confirmation Sampling ea $232 122 $28,243 122 $28,243 122 $28,243
Deep Confirmation Sampling ea $564 296 $166,944 296 $166,944 296 $166,944
Backfill Excavated Areas ton $15 28,310 $424,650 12,540 $188,100 12,540 $188,100
10 [Groundwater Monitoring Well Installation, Repair, and Sampling
Install MW: Sched 40 PVC, 2"-diam. 15' depth ea $2,500 0 $0 4 $10,000 4 $10,000
IDW drum $150 0 $0 6 $900 6 $900
Groundwater Sampling and Reporting round $4,580 0 $0 4 $18,320 4 $18,320
11 [Pedestrian Walkway
Grading square yard $3.44 3,394 $11,677 3,394 $11,677 3,394 $11,677
Subgrade square yard $4.42 2,037 $9,002 2,037 $9,002 2,037 $9,002
Asphalt Pavement (2") square yard $8.95 2,037 $18,228 2,037 $18,228 2,037 $18,228
Riparian Planting LS $81,000 1 $81,000 1 $81,000 1 $81,000
12 [Erosion Control
[Hydroseed acre $2,500 84 | $21,000 84 | $21,000 7.5 $18,762
Subtotal $4,590,190 $2,602,217 $2,575,422
Sales Tax| 7.9% $362,620 $205,580 $203,460
Subtotal $4,952,810 $2,807,797 $2,778,882
Contingency 40% |  $1,981,120 30% | $842,340 25% $694,720
Subtotal, Contractor $6,933,900 $3,650,100 $3,473,600
PROFESSIONAL TECHNICAL SERVICES
Permitting LS 1 $50,000 $40,000 $40,000
Engineering design costs % 8% $554,710 $292,010 $277,890
Construction Management % 6% $416,030 $219,010 $208,420
Project Management % 5% $346,700 $182,510 $173,680
Subtotal, Professional Services $1,367,440 $733,530 $699,990
TOTAL INITIAL COST $8,301,300 $4,383,600 $4,173,600
Notes:
1.2007 Dollars.
2. Costs are +50% -30%.
3. 40 hour work week; 22 days/month
4. Level C PPE.
5. Waste disposal approximately 15% hazardous and 85% non-hazardous waste.
6. Soil 1 bank cubic yard = 1.9 tons
7.S0il, 1BCY =1.20 LCY
8. Concrete/Asphalt 1 cubic yard = 2 tons
9. Backfill costs assume delivered and placed.
8/14/2008 \5147-007-02\Draft FS (Apr-08)\Appendices\Appendix C - MJB FS Cost Estimate v_8 Table C-1 MJB Costs Page 1of 1



DRAFT FINAL

APPENDIX D
CLEANUP ACTION ALTERNATIVE COST ESTIMATES —
MARINE AREA



Former Scott Paper Mill Alt. 1 DRAFT FINAL
Concept Level Opinion of Probable Construction Cost
TABLE D-1
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE M-1
MARINE AREA
FORMER SCOTT PAPER COMPANY MILL SITE
August 1, 2008 Opinion of Probable Construction Cost - Alternative M-1
Item Qty. Unit Unit Cost Subtotal
1.Demolition & Clearing
Remove Wood Piling 40 EA $550.00{ $ 22,000
Clear and Grub Vegetation 20,000 SF $0.60( $ 12,000
Misc. Demolition 1 LS $10,000.00| $ 10,000
Subtotal Demolition & Clearing $ 44,000
2. Temporary Facilities
Temp. Const. Fencing-Upland Project Limits 1,100 LF $6.60| $ 7,260
Temp. Const. Entrance 1 LS $1,500.00| $ 1,500
Temp. Shoring 0 SF $40.00( $
Subtotal Temporary Facilities $ 8,760
3. In-Water Work - MHHW and lower
3a - Dredging
Dredging and Upland Disposal (25% of volume) 8,550 CcY $100.00| $ 855,000
Dredging and Open Water Disposal - Non-Dispersive Site 25,650 CY $30.00| $ 769,500
Post-dredge backfill - Beneficial Reuse Source (e.g. Swinomish Channel or Curtis Wharf) 24,100 CY $20.00| $ 482,000
Post-dredge residuals cover - Beneficial Reuse Source (e.g. Swinomish Channel or Curtis Wharf) 8,800 CY $20.00| $ 176,000
Subtotal Dredging and Disposal/Reuse $ 2,282,500
3b - Capping
Rock Rip-Rap Drift Sill - MJB Property 600 CY $100.00| $ 60,000
Wave Attenuator Rock 11,200 cYy $100.00| $ 1,120,000
Purchase and Place Rock Armor Layer (d50 = 0.9 ft) - Upland Source 2,400 CY $100.00] $ 240,000
Purchase and Place Sandy Gravel (d50 = 1.5 inches) - Upland Source 7,800 CY $30.00( $ 234,000
Eel Grass Replacement 0.20 ACRE $50,000.00( $ 10,084
Subtotal Shoreline Protection $ 1,664,084
I I
4. Paths and Docks
[Dock Floating 1,300 SF $100.00{ $ 130,000
Subtotal Paths and Docks $ 130,000
Subtotal Construction | $ 4.129.000
Mobilization| $ 150,000
Subtotal | $ 4,279,000
Contingency (30%)| $ 1,284,000
Subtotal (Construction Cost Amount)| $ 5,563,000
Sales Tax (7.9%) | $ 439,000
Permitting (LS)| $ 150,000
Design (8%)| $ 445,000
Project Management (5%)| $ 278,000
Construction Management (6%)| $ 334,000
Long Term Monitoring - Bathymetric Surveys (LS)| $ 75,000
| | | Total* | $ 7,284,000
In providing opinions of probable construction cost, the Client understands that the Consultant (Anchor Environmental L.L.C.) has no control over the cost or availability of labor, equipment or
materials, or over market condition or the Contractor's methods

Anchor Environmental 1

Former Scott Paper Mill Anacortes
Cost Estimate
8/14/2008



Former Scott Paper Mill Alt. 2 DRAFT FINAL
Concept Level Opinion of Probable Construction Cost
TABLE D-2
COST ESTIMATE - CLEANUP ACTION ALTERNATIVE M-2
MARINE AREA
FORMER SCOTT PAPER COMPANY MILL SITE
August 1, 2008 Opinion of Probable Construction Cost - Alternative M-2
Item Qty. Unit Unit Cost Subtotal
1.Demolition & Clearing
Remove Wood Piling 40 EA $550.00| $ 22,000
Clear and Grub Vegetation 20,000 SF $0.60( $ 12,000
Misc. Demolition 1 LS $10,000.00| $ 10,000
Subtotal Demolition & Clearing $ 44,000
I I
2. Temporary Facilities
Temp. Const. Fencing-Upland Project Limits 1,100 LF $6.60| $ 7,260
Temp. Const. Entrance 1 LS $1,500.00| $ 1,500
Temp. Shoring 0 SF $40.00( $
Subtotal Temporary Facilities $ 8,760
3. In-Water Work - MHHW and lower
3a - Dredging
Dredging and Upland Disposal (25% of volume) 5575 CcY $100.00| $ 557,500
Dredging and Open Water Disposal - Non-Dispersive Site 16,725 CY $30.00| $ 501,750
Post-dredge backfill - Beneficial Reuse Source (e.g. Swinomish Channel or Curtis Wharf) 11,500 CY $20.00| $ 230,000
Post-dredge residuals cover - Beneficial Reuse Source (e.g. Swinomish Channel or Curtis Wharf) 9,900 CY $20.00| $ 198,000
Subtotal Dredging and Disposal/Reuse $ 1,487,250
I I
3b - Capping
Rock Rip-Rap Drift Sill - MJB Property 600 CcY $100.00| $ 60,000
Wave Attenuator Rock 11,200 cYy $100.00| $ 1,120,000
Purchase and Place Rock Armor Layer (d50 = 0.9 ft) - Upland Source 2,400 CY $100.00{ $ 240,000
Purchase and Place Sandy Gravel Gravel (d50 = 1.5 inches) - Upland Source 8,400 CY $30.00| $ 252,000
Eel Grass Replacement 0.20 ACRE $50,000.00| $ 10,084
Subtotal Shoreline Protection $ 1,682,084
I I
4. Paths and Docks
Dock Floating 1,300 SF $100.00{ $ 130,000
Subtotal Paths and Docks $ 130,000
Subtotal Construction | $ 3,352,000
Mobilization| $ 150,000
Subtotal | $ 3,502,000
Contingency (30%)| $ 1,051,000
Subtotal (Construction Cost Amount)| $ 4,553,000
Sales Tax (7.9%) | $ 360,000
Permitting (LS)| $ 150,000
Design (8%)| $ 364,000
Project Management (5%)| $ 228,000
Construction Management (6%)| $ 273,000
Long Term Monitoring - Bathymetric Surveys (LS)| $ 75,000
| | Total* | $ 6,003,000
In providing opinions of probable construction cost, the Client understands that the Consultant (Anchor Environmental L.L.C.) has no control over the cost or availability of labor, equipment or
materials, or over market condition or the Contractor's methods

Anchor Environmental 1

Former Scott Paper Mill Anacortes
Cost Estimate
8/14/2008



